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: INTRODUCTION 


Tantalum is a rare elements estimates indicate that there is less tanta. 
lum than gold in the earth's crust. After remaining a laboratory curiosity for 
many years, it was used to a limited extent and for relatively few years (1903~ 
1911) for incandescent electricelight-bulb filements. Another wave of interest 
in tantalum appeared when its electrolytic~valve action was taken advantage of in 
charging storage batteries, especiolly for radio work. Tantalum ch-rzers rere 
eventually displaced by other types of chargers, but for a time they were manvufacz+. 
tured in sufficiently large numbers to create a cemand for the metal and to bring 
about its production on a commercial scale in the United States. As tantalum 
became available in larger quantities and at substantially lower prices, and as 
high prices for platinum encouraged the employment of tantalum as a substitute, 
the metal was put to many new usese Ferrotantalum was made and sold before the 
World War, and patents have been taken out for a number of special alloys for in- 
dustrial purposes, but probably the largest use for the metal tomday is in vacuum 
tubese 


The rapid increase in production reflects the neereoe rae use to which 
tantalum is being put. . 


DESCRIPTION AND PROPERTIES 


Commercial tantalum has a purity of at least 99.5 per cent. It isa 
platinume-white metal when polished, though it often hes a steel~blue color, owing 
probably to a thin film on the unpolished surface. As indicated by the periodic 
table of the elements, tantalum (in its general characteristics) has much the same 
relation to columbiun, its sister metal, that tungsten has to molybdenum. Its 
atomic number is 73, and it stands in the periodic chart in Group 5, adjacent to 
tungsten in Group 6. Its tensile strength is two and one-half times: that of hard 
platinum, and it can easily be made as hard as {ridioplatinun.3/ When tantalum 
is used cold, it appears that platinum alone has properties that rival it. Next 
to tungsten, tantalum has the highest melting point and the lowest vapor pressure 

of all metallic elements. 


A summary of the technical characteristics and the chemical properties of 
commercial tantalum as given by the Fansteel Products Coe (Inc.), of North Chicago, 
I11., follows: 


Technical Characteristics 


ACOMIC HUMPS? 4:c.Neseusiwtieievecsawewecs: ~ VS 
AVomle WelZht seis ccssetiviauisieasewedeses L8le5 
Density, 8b COs. wsesclivisevenestGcdsin” -L6¢6° 
Atomic volume .... i idirsti ey cy 6s /anigeio toate vale ea he 10.9 ~ 
Tensile strength, Lbs. per sqe ine cs 130,000 


Compressibility per unit volume per X¢/ gn? .5ax10~6 
Brinell hardness at 500 kge .....cecceces 45.9 
Scleroscope hardness .....cccescccscccesee 10 


SS ah 
3/ Manufacturers Record, Twelfth Exposition of Chemical.Industries, vol. 95, Noe 
20, May 16, 1929, ppe 51~52, 
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Technical Characteristics (Cont'd) 
Younz's modulus of elasticity, ke. per oh, 

Be. TONS. 4 65-4-6s.aneite store aserieual at aearieai een snanacarateiduane eee 19,000 
Melting point, 9C. ........... rissa eae eRe eae - 2850 
BOLLIMS POMC 190 6: 4h ae ewe sleet Gen Bc aes 2. ~74100 
VapO? PYESSULG.« sos cobieaeeacenwaum gla aelaiychiaale eters - a= 
Heat of vaporization, total cal. per ie. ....... © motes 
Specific heat, cal. ver gme per 9C. at 09°C... ..6 20365 
Linear coeeficient of expansion ner °C.......... 709X105 
Thermal cond. in cale pcr cme pe: cm 

per s@Ce per degree at 180 CO, ic... ccc ccccaeee 0130 
Heat of combustion, cel. per gMe......... i cranens 827 
Heat of combustion cal. per gm. atom . 

VO; OXLOG: owe tees cee aia sup sesed ie hap eeenee ers mete - 00,120 


Temp. coeeficient of resistance at COP Cio c Gres ens 0031 
Electrical resistance microhm per CeCe at 20° 


annealed ........ eer ree ee ee 15.5 
Magnetic susceptibility Gosia arenes Seenesaee wessccesecs 4g 9321006 
Electrocheme eouive Mge per coulomb..........- sé 05762 
Refractive index ....... eer eee ee re ee eee iswer” 2605 
Thernoelectric @.uef. against copper 

Microvolts per CeESTES epccccccecercssccseses 2% 4el 


Chemical Proverties 


The most characteristic chemical property of, tantelum is its musual re 
sistance to chemical corrosione It is not attacked by hydrochloric or nitric 
acids or by aun regia, either hot or colde Dilute sulphuric acid does not attack 
it at ordinary or more elevetec temperatures, but boiling concentrated sulphuric - 
acid Goes arpear to have some action unon ite. Tantelum elso is attacked with 
difficulty by solutions of caustic alkaiies. In fact, hydrofluoric acid seems to 
be the ohbly chemical agont that will attack ite In the case of very pure metal 
and ver; pure hydrofluoric ecid, even this action is very slows; but a mixture of 
hydrofluoric and nitric acics dissolves the metal with avidity, forming tantelu 
fluoride in solution. 


If tantalum is heated in the air, the surface becomes blue at a temers- 
ture of about 400° Ce, and et a somevhat nigher temmerature nearly black. Above 
& dillered heat, the white oxice is produced, and the metal gradually burns. This 
metal combines with hydrogen, oxygen, or nitrogen very readilye It will take up 
740 times ite own volume of hydro.en, producing tantelum hydride, a very coazse~ 
grained, brittle product. 


Tantalum containing dissolved se.ses will be harder than the pure metal, 
and if the quantity of the gascs is avpreciable, the metal may even be brittle: 
‘aerefore, 811 annealing or heating operations with tantalum must be carried out 4; 
avacume Solutions of chlorine ar:ithe gas itself are without any action on the 
netal, Tantelum is seid to be unaffected by nny cf the chemicals or entiseptics 
used in dentistry or surgery 
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The Fansteel Products Co. has published a table of corrosion data as a 


guide in determining possible commercial applications. 


The basic data were worked 


out by a committee of the American Society for Testing Materials, under the chair- 
manship of Jerome Strauss, and they relate to wrought metal in the form of sheet, 


wire, or barse 


Corroding azent 


Sulphuric acid | 


Do. 


Nitric acid 
Do. 
Hydrochloric acid 
--* Doe 
Aqua regia 
Hydrofluoric acid 


These. data are tabulated as follows: | 


Dilute 
Concentrated and below 
- boiling point 
Very dilute 
Concentrated 
Dilute 
Concentrated 


Hydrofluoric and concentrated ee eee 


Acetic acid 
Doe 
Formic acid — 
Do. 
Oxalic acid 
Phosphoric acid — 
Doe 
Carbolic acid 


10 per cent solution 
Concentrated: (Glacial) 
lé per cent solution: 
50 per cent: solution 
10 per cent solution. 
10 per’ tent solution — 
85 per cent solution 
5 per cent solution 


Citric acid solution 


Tannic acid 

Sodium acetate 

Iodine solution 

Chlorine solution 

Sodium hydroxide 
Doe 


15 veB cent solution | 
20 per cent solution 
10 per cent solution 


Dilute solution 
Hot concentrated 


Potassium hydroxide 10 per cent solution 


Ammonium hydroxide 


Sea water 
Sea air 
Moist atmosphere 


Moist sulphurous atmosphere 


Mine woters 


Gases containing carbon monoxide 


Resistance 


1 


Excellent 


Excellent 
Excellent 
Excellent 
Excellent 
Excellent 
Excellent 
Poor 
Poor 
Excellent 
Excellent 
- Excellent 
Excellent 
‘Excellent 
‘Excellent 
Excellent 
Excellent 
Excellent 
Excellent 
Excellent 
Excellent 
Excellent 
Good 
Poor 
Excellent 
Excellent 
Excellent 
Excellent 
Excellent 
Excellent 
Excellent 
Excellent 


1 "Excellent" means resistance to corrosion of such a degree in laboratory 
and service tests thataelong life of years is obtained; "good," of such a degree 
that commercially long life is obtained; and "poor," of such a degree that the 


material is uselesse 


Working Properties 


Tantalum can be worked cold, drawn, hammered, machined, polished, hardened, 


rolled, and punchede 
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The pure metal is rather easily worked. 
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The forms in which 
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the metal may be readily obtained inciude wire from e001 inch in diameter up to 
heavy bar, sheet from ,002 inch in thickness to varying widths, and tubing of 
various sizes. For a complete discussion, the reader is directed to M. M. Austin! 
Working Properties of Tantalum."2 _ ye 7 oe ale 4 
USES 

Probably the largest use of tantalum now is in connection with the man- 
ufacture of radio and power tubes. Increasing quantities are being used in the 
mnufacture of certain alloys, in the manufacture of spinnerets employed in the 
miking of rayon, -in the lining. of chemical equinment, ane in herr be A more 
detailed account of these end other upes followse a ae Co 


With respect to further ites: of tne ‘use of the. etal: the chief 
problem is to ascertain to vhat extent it can replace platimm in the laboretory 
and factory end for acid-resisting equipment. It has not been proved that tan~ 
talum will. provi de a cheaper substitute for platinum ‘in ‘these’ connectionse For 
srecision weights, however, it is recognized internationally as.a substitute for 
platinum... In electfical apparatus (radio valves, electrolysis, rectifiers), — 
tentalum offers possibly a better. Services Although, among the hoble metals 
platinum alone is a strong rival, tantelum 4g limited in usefulness chiefly by the 
fact that it can not be raised above the temperature of about 350° without absorb 
ing gases and without undergoing deterioretion, and the further fact that when it 
is used hot it must be in a high vacuumed 


Metallic-Filament Lamps 


The emplorment of tantalum as a lamp filament (introduced by Von Bolton) 
extended over the period between 1903 and 1911. Althovgh tantalum filaments were 
more efficient than the old-fashioned carbon filamerts, they were not so efricient 
as tungstens and es. soon as. a. woy was found to make a tungsten filament that would 
withstand vibration, the uge pf the more expensive and rarer métal was oractically 
discontinued, and tantalum was finally wholly replaced by ausesvens | 


El ectrolytic Rectifi ers 


The second extended.use made of pantaran was in electrolytic rectifiers 
(battery chergers). In 1922, the Fensteel Company put the rectifiers on a rezular 
comercial basis because of Lie: need of some means of chorging storaze batteries 
in radio work from an alternating current supply; and although other devices 
caused. the consumption of tantalum for: this purpose to’ decline, the chargers are 
now being sought for emall stor ge batteries for cares nscale cca medical 
opparatus,and like appliancess4 


A ea ee eee ee nde ee ee 
5/ Austin, Me M., Working Properties of Tantalum; Am. Inst. Min and Met. Enge, .. 
| -Tech., Pub, No. 2/B,. 1930, Pe Be. 

§/ Jones, Chester H., Tantalum -- A etal for Difficult Corrosion Problems: 

Chem. and Met. Eng., Sept., 1929, - ‘Pe 551. 

id | Holman, _Tentelum: Min. Joure, vole 168, No. 4927, Jan. 20, 1930, Pe 10. 


’ cy Sn 
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Tantalum has & very pronounced ganis: etoile 2 ‘The usual type of te entelum 

rectifier consists of a lead and a tantalum electrode immersed in 4 suitable 
electrolyte and connected to input and output through e« choke, "If two electrodes 
of tantalum are placed in sulphuric acid of accumulator strength, only 1 mil Tampere 
will pass when the potential across the electrodes is maintained at 75 volts."8 
The battery chsrger msde by the Fensteel ePOCHCUE Coe is termed "Balicite™; the 
electrode bead in. rete. pures” see 


4 


Leboretory lane - 


‘In 1927, after tantalum became sualesie: in. the Unitea Wtates at as low a 
price as 16 cents a gram (for sheet metal), Bishop & Co. (Malvern, Paes) began the 
manufacture of chemical equipment, especially laboratory. ware,. including dishes, 
aria and’ spatulase The market 20 this. “purpose: is now fairly epee 


©, | The. special value of ‘tantalum for: laboratory work ond for eee chemical 
equipment is its resistance to corrosione For these purposes its,.utility. is 
limited, however, by the fact that it readily oxidizes in air:when heated oven to 
temperatures below red heate Its mechanical. strength is another factor, its tensile 
strength being 130,000: pounds to the square inch in wire forme Its texture is more 
that of a eroseny woven moon never eben that of the erate) eur veruney of the common 
metalse be a a ree 


Tantalum is not suitable, a for all Kinds of uabomitee work for 
hightemperature ignitions (including alkali fusions) nor for many industrial 
chemical BHeaeone that are conducted at temperatures above red Bee 


 Miscksoigsis 


‘tantalum has great eouuibi ities in connection with siectiely sis: on a 
large scale because it is not.attacked by fused sodium chloride, and in the small- 
scale electrolysis of the ‘laboratory it is superior to platinum for the qualitative 
determination of metals by ee devositione2/ 


* Yecuum Tubes 


One. of. ake anual of the epenent uses of beatatias metal (that in con~ 
nection with the elements of vacmm tubes: employed in radio receiving end broad 
casting, in Xeray and similay. work, and in Neon lights) is owing to the fact :that 
tantalum will absord all the common gases when it is heated to = red heat, thus 

functioning as ‘4te-owmn Ncettext®. and will automatically "harden any vacuum in which 
it is heated, which fact, it is said, will account for: an increase in the. useful 
life of a velye."26 


7 6 | 


The following 1s .excexpted .from an article by Fe Le Hunter 22/4 ehd: dis~ 
cussed tantalum as a plate material, tantalum as a grid material, and tantalum in 
the field of gas-filled. discharge ‘tubese These remarks, though applying. to ‘both re- 
ceiving ‘and power tubes, more particularly concern power tubes. 

8/ Dyson, G. Malcolm, The Froduction and Uses of Tantalum: Chemn.dAze, prea: 
« 786 
9/ ie G. Malcolm: Work cited, De 19. 
10/Dyson, G. Malcolm: Work cited. 
1]/Hunter, 7. L., Tantalum in Vacwm Tubes: Radio Eng., vol. 9, Nool2, Dece, 1929; 
PPeo 2O0~31 » 
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| 1.. Tantalum more than any other material fills the following 
requirements of pjates for air-cooled power tubes: | 


(1) -Ductility and workability. 
'(2) Ability to stand high temperatures 
(3): Complete and permanent degassings 
- °(4) The ability to form joints with the same or different 
material by riveting or welding, which retain their strength after 
prolonged heating at high temperaturese 


2 Accuracy of grid dimensions ond resistance to deformation 
throughout a wide range of temperatures determine’ the wniformity of tube — 
characteristics. The springy, semiflexible structure must take a permanent 
sep to definite dimensions with an accuracy of plus or minus e001 inch and 
retain that set through handling, mounting, and bombarding. Tantalum alone 
possesses the physical and chemical properties thot grid wires in the completed 
tube should have, which are as follows? 


(1) High tensile strength combined with moderate and 
constant ductility. 4 = 

(2) Low initial ges content with rapid and complete evolu- 
tion of occluded gases at low temperatures (600 to 700° C.)-. 

(3) The grid wires must be chemicelly inert toward there 
mionically active material thrown off the filament and toward con~ 
densed flash material. 


Spinnerets 


Recently tantalum has been used successfully in the manufacture of 
spinnerets for the rayon industrye Not only does it. resist corrosion, but since 
it can be coated with an electrolytic oxide of almost diamond hardness, there is 
no Spparent wear or distortion of the holes through which the spinning solution is 
ejected, Like tantalum, the oxide coating is inert toward all chemical reagents 
except hot fused caustic, hydrofluoric acid, mixtures ‘of hydrofluoric and nitric 
acids, and 95 per cent boiling sulphuric ncdaelel Despite these advantages, the 
use of tantalum is by no means universal in the manufacture of rayone According 
to Carter, 13/ "some platinum cups are used, but more generally gold, containing 
wp to 30 per cent platimm or palladium, is the preferred metal." 


Miscellaneous 


Calorimeterse—In 1927 or 1928, the Pacific Experiment Station (Berkeley, 
Calif.), of the Bureau of Mines, constructed a new type of precision calorimeter - 
for studying the dissolution of metals ond oxides in strong acids. Part of the 
®lorimeter is a cylindrical can with hemispherical bottom and flanged top, which 
must withstand the action of strong mineral acids over long periodse In experi- 
Ments, 265 normal hydrochloric acid and acidulated copper solutions have been used, 


2 Jonos, Chester He, Work cited, pe 551. ene _ 
i3/ Carter, Frederic B., Précious Metals fox’ Ultimate Corrosion Resistance! Chems 


and Met. Eng., vole 36, Noe 9, Sett., 1929, ppe 553-555. 
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The mechanical usage is severe, since the contents of the container are con- 
stantly stirred, and at ore step of the experiments glass coritainers are smashed 
directly upon: the hemispherical bottom. A tantalum and bakelite const:"uction has 
proved very satisfactory, not‘only from the standpoint of corrosion resistance and 
mechanical strength and toughness, but from the standpoint of economy. Containers 
made of platinum or gold (materials formerly used) cost «..::*¢ $1,500 ond $300, rew 
spectively, whereas a container made of tantalum costs $150. If gold were used, 
difficult eee pee would orise, because fine gold would have to be 


employede or 


J Svelecitne use of eapteden in jevelry has been reported by the press 
and by the Fansteel Products Coe, not as a substitute for vlatinun, but as a new 
element in designe . Holman. ye 14) 'Plectrolytice lly, tantalum can be coated with 
a film of tantalum oxide. Through adjustment of the thiclmess of this film, varz- 
Jeus brilliant colors, actvally interference colors, can be produced on the surface 
of the metal, . These colérs are stated to be durable and to resist wear." Beads, 
wrist-watch cascs, and noneaee are listed as the articles in wren tantalum is 


employede 


Pen nibse The use of tantalum in pen points was patented by Siemens & 
Haleke 29/ in 1905. An alloy 18/ of 90 per cent tantalum and 10 per cent tungsten 
has been employed for this EUERORO 


Spectacle fromes~—"Add speatacle frames to its many uses—it can be spote 
welded," reads an.. advertisement of the Fansteel Co. 


Pine lining or coveringe-—Tantalum is now successfully used as the lining - 
or the covering for pipes, since it can be spotewelded to iron or steele 


Tungsten-carbide toolse-—Tantalum has been proposed as a bonding agent for 
tungsten carbide in material of - of the "carbaloy" type, replacing cobalt. sn gh Oe 


Alloys 


“Meny ‘alloys of tentelun have been described, though few have sieved. 
industry The alloys may be conveniently grouped in three Sreneres as follows: 


Alloys of hi , meltin oint.—The alloys of high melting point, Ciel : 


ing from 1 to 40 per cent. tantalun, are combined with different proportions of 
molybdenum, tungsten, carbon, manganese, nickel, vanadium, and silicone Tantaluw, 
it is claimed, may ite all or part of the Heures een or the molybdenum. 


€ 


Hard alloys e—The Risa aiteve: convaining ‘as much as: 50 per tens of + tanta 
lum, combined with iron, chromium, vanadium, tungsten,. molybdenum, or carbon, are 
employed in the manufacture of toolse Ferrotantclun~columbiumm (niobium) has been. 
produced for many years by a Liverpool firm for use especially in high»specd’ ‘Stoel. 
14/ Holman, ___', Tantalum: Min. Jour., vol. 168, London, Jane 25, 1930, De 10. 

15/ Siemens & Halske A.-G., Manufacture: of matters Pens of Metallic Tantalum and’ - 
Alloys: British Patent cede s 1905. ae 

16 Engle, , and Austin, _ » Tantalum in Pens: Laces and Abstracts of 
Tech. Periodicals; Us &. Patent, hs 701, 3993 ‘Yoote-Prints, vol. 2, No.l, 
1929, Pe le ome 


. : od 
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Probably more than 100 tons of this alloy have been oe ats oe ence manUe 
facture wes started. . See | 


Acid-resisting alloyse—The amount of tantalum used in acidardeisting 
alloys seems to bo rather smalle Since the introduction. of the first rustless: 
steel (an alloy of tantalum and iron), other alloys have been developed that have 
caused keen competition. Recently alloys of tantalum with iron and alininum have 
come into existencesl? 


no 


HISTORY | . 

In 1801 Hatchett discovered the oxide of a new eionene: while ite Was" ‘exe 
mining a black mineral from Haddam, Coane’y watch had ‘been presented to -the: ‘Bri tisk 
mseune He named the mineral "columbite” and the metal "columbiume!t * 2 yeir ‘later 

a Swedish investizator, Eckeberg, while workir .g With a new mineral,’ yttrotantalite, 
” discovered a new — to which he gave the nane of tentelum ‘(for Tantalus, of | 
Greek mytholog;. b2cause "when placed in the midst of acids it ‘is: ‘incapable of 
taking any of than up and saturating itself with them." ‘In 1809 Wollaston attempte 
to show experimenteliy that columbium and tantalum were ‘Jdentical , “but. it was soon 
proved that they were two separate elements. Subosequently, a aunber of: ‘énvestizga= 
tors found other "new elements" in t4antalumandd columbiu~bearing ores, ‘but ‘these 
were shown to be mixtures of the twin metelse In 1866 Marginac completed his 
method for their separation, which was pesos upon the difference in solubility of | 
their double fluorides with potassium. §=*-'° 


The first mention of tantalum in metallic form is in connection with 
Ferzelius, who in 1824 obtainted an impure vroduct by reducing potassiumtantalum 
fluoride with potassium. This product contained not more than 60 per cent of - 
metal and had a specific gravity of 10. In 1902 Moissan produced a very hard ‘and 
— brittle form of tantalum that was high in carbon and had a specific gravity of 
approximately 12.8. In 1903, in Germany, Dr. W. von Bolton evolved & process for 
the production of tantalum of a purity to enable dravn filement wire to ‘be produce: 
from it, from which incandescent lamps were made. Between 1905 and 1911, probably 
more than a million of these lemps were manufacturede The materials as a filament 
_ Was then replaced by tungsten, and tantalum was almost forgotten for 20 years, 

‘When its special slectrolytio-valve action was made use of. Tantalum was first 
Tefined as a pure worable metal in commercial form by Dre Co We ara oF the - 
Fansteel Products Coe (Inc.),. of Chicazoe 


MINERALS 


Tantalum and columbiw (or shopied: aacat invariably found together, 
occur in a large variety of minerals, none of which, however, are very widely dis. 
tributed. Tantalite, skogbolite and tapiolite (tantalates of iron and manganese), 
and microlite (a calcium. tantalate) are ‘the richest in tantalum. Tantalite, or 
Soluibostantalite, is the principal commercial source of the metal. 


Pure tantalite is a tantalste of iron, “Fe(Ta03) 23 pure columbite is a 
columbate of iron, Fe(CbO The two minerals form an isomo seriles—~ part 
17/ Sears, George Ws, Progress in the Production and. Use of Zenveliane ats Inet itin. 
amdbct. Eng. Tech. Pubs Noe 279, 1930, De = | : . 
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of the columbium in columbite almost always being replaced by tantalum, and part 
of the tantalum in tantalite almost always being replaced by columbium, There is 
almost complete gradation of one mineral into the other; neither ig found pure. 

In some varieties, manganocolumbite or mangnnotantalite, the iron is largely row 
placed by manganese. COfton a part of the iron is replaced by small amounts of _ 
titanium, tin, and tungsten, The columbite of the Black Hills contains from 18 to 
40 per cont of tantalum oxide (Ta.05); but in Australia, ore containing 70 and even 
75 per cent or more tantalum oxide is mined, 


The principal other minerals in which tantalum occurs are pyrochlore 
(which differs from colunbite in that calcium repleces the iron and that rather 
large quantities of thorium and cerium are present)} raro~earth minerals, such as 
yttrotantalite, fergusonite (best variety in Western Australia, with 54 parts of 
tantalum oxide to about 2 perts of columbium oxido), and euxenites and a compara- 
tively recently discovered mineral,J.3/stritverite, of which there are exténsive de~ 
postts in Malaya, at Sungoi Sebdantun, and wnich is a titaniferous—tantalim ore. 
(Tois Malay deposit, which is thought to be a potential source of large quantitics 
of both tantalum and titanium, is a kaolinised granite intrusion in hardened black 
shale, )L2 Samarskite is a columbo-—tantalate, of which about one-third the mineral 
acid is that of tantazum. It is found in Virginia, Colorado, and eepe ially at 
Mysore, India, where pieces weighing several pounds have been found | 


IDENTIFICATICN - 


Tantalite is black and has a dull metallic luster and a high specific. 
gravity; it has poor cleavage and @ hardness a little too great to permit scratch 
ing with a knife. Field identification of tentalite or columbite is difficult: 
only by quantitative chemical analysis can they be accurately differentiated, and 
a qualitative chemical test of some sort is usvally necessary even to avoid con 
fusing the colombo-tantalite mixtures with ilmenite, mamnetite, cassiterite, tour~ 
maline, and wolframite. Ilmenite may be differentiated by a test for titanium. 
Magnetite, often occuring in the same association, may be distinguished by its 
octahedral cleavage and by its magnetic quality. Cassiterite is often yellowish 
brown and translucent on thin edges, whereas tantalite is always blacic and opaque} 
the crystals of cassiterite are almost equidimensional, and those of tantalite are 
flattened and tabulars the color of the fine powder of cassiterite is gray or | 
light brown, and that of tantalite is dark brown to black. Cassiterite may be re~ 
duced to metal by being placed in hydrochloric acid with zince Tourmaline may be 
distinguished by being weighed in the hand, as the spcific gravity of tantelite is 
much higher, Wilframite has @ good cleavage and a shining metallic luster on the 
cleavage face, whereas tantalite fractures irregularly and has a dull fracture 
surface. ; | a ae 


In order to make a definite test for tantaluj,2l/separate the mixed 
tantalic and niobic orides by fusion with potassium bisulphate, as follows? = 
18/ Hess, Frank L., and Wells, Roger C., An Occurrence of Striweritet An. Jour. Scie 
. vole 31, May, 1911, Pre AS 2m4A2 o 7 = o : bey ’ age 8 os , 
19/ Dyson, G. Malcolm, Work cited, pe 786 ©. tt , 

20/ James, C., Tantalum: Mineral Foote«Notes, Auge, 1917, pe le 

21/ Brush, George J., Manual of Determtnabive Mineralogy, John Wiley & Sons, New York 
| City, 1901, po. 12358124 and pe 99- 
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The fusion (of niobates and tantelates with 8 to 10 parts of _ 
potassium bisulphate) is ordinarily done in a crucible, but it may also be- 
made in a test tube, since the heat which is required need not excecd faint 
redness and the glass is not attacked. When the decomposition is complete, 
as shown by the disaprearance of dark particles, the tube may be inclined and 
turned while cooling, ceusing the fusion to solidify as @ thin crust on its 
sides, so that it may be more rapidly dissolved o: subsequent treatment. It 
is ‘digested with cold water, which requires considerable time ‘(the applica- 
tion of heat is not recommended), and there is left an insoluble white resi- 
due consisting of niobic and tantalie oxides, wnile the ‘bases are in. solutdon. 
The insoluble oxides are collected on a filter and washed, and if-a ‘portion 
of them is treated in a test tube with hot concentrated hydrochlorié- acid and 
boiled: with granulated. tin, the blue color due to nsobsum may be Bpynenors 


And then in order to séntian the presence of tantalun- 


- Treat the oxides in a platinum dish with a little pure hydro- 
fluoric aci@ (filtering if necessary) and add a little potassium fluoride. 
Evaporate the solution in a water bath nearly, but not quite, to dryness: 
dissolve the residue in the suailest possible quantity of boiling waters and 
allow the solution to become cold, when, if, tantalum is present, a very 
charadteristic double salt (Ko Tar) crystallizes out in fine needles. The 
crystals, if collected on a filter paper and g@ried, have the appearance of 
woole It is necessary that the hydrofluoric acid should be free from hydro- 
fluosilicic acid (alone it should give no precipitate with poveeeo fluoride), 
and Platinum or silver vessels must be usede 


Powell and Schoeller,£2/ who discuss the (anasuuaey of the ised qualita~ 
tive texts for tantalum, advocate the tannin method for the separation of tantalum 
from niobium (columbium), which is shown to be applicable to the detection, as well 
as the determination, of small quantities of tantalum in niobium compounds and to 
the certain identification of the two elements in admixture by the production of pre- 
cipitates of characteristic colore ‘This method is "based upon differential hydroly- 
tic dissociation between oxalotantalic and oxaloniobic acids in presence ‘of ‘tannin 
in slightly acid solutione The method wasx#s: the following advantages: The color 
of the tantalum precipitate indicates at a glance whether it is free fror, or con~ 
taminated with, niobium no platinum vessels are reauired$; and the accuracy EE DEOR 
. inmates that reached in the separation of most of the ‘common elements." os, 


| Barly in 1929, the Rare and Precious Metals Experiment Station of the Bur. 
eeu of Mines, in cooperation with the University of Nevada, made use of & new method 

for the separation of these two elements, which is quicker and cheapere The method, 
of which the following paragraph is a a at was published by George We Sears, 


Powell, Alan R., and Schoeller, Walter R., Tayestications into the Bnalytical _ 
Chemistry of Tantalum, Niobium, and their Mineral Associates; A New ifethod for 
the Separation of Tantalum from Niobium; The Detection and Determination of 
_ Tantalum in Niobium Compounds: The Snalyst, vol. 50, 1925, pp. 485-498. 
23/ Sears, G. W., Critical Studies of the Fusion of Rare Metal Ores; III, Determina-~ 
tion of Tantalum and Columbium: Tours: a Chem. Soc., vol. ol, Noe 1, Jan. 1929, 
Pe 128, 
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The procedure (finally edopted as giving the most satisfactory 

resuits) consisted in fusing the veirhed semple ct about 650° with 12 to 
13 parts of sodium pyrosulvhate and leaching the cold welt with water to 
remove it from the crucible and dissolve most of the excess:sodium sul~hate. 
The clear supernatant liquid is then decanted through a filter, the recidue 

_ digested with hot 3 N hydrochloric acid to remove iron and titanium, trans- 
ferred to the filter, washed free from sulrhate with hot water, dried, and 

 ignitede This product contains all of the tantalum and colmbiw, along 
with a small amount of silica, which is removed. by. treatment with hydro= 
fluoric and sulphuric acids. After weighing the pure mixed oxides, a 
definite portion is transforred to a porcelain crucible and fused in the 
furnace with 5 erems of sodium pyrosulphate. The temperature is slowly 
raised to 850° and held at 835 to 850° for i0 to 15 minutes, It is then 
removed from the furnace, leached with water, filtered through a Gooch 
crucible, provide’? with an asbestos pad, and wéshed to ox tnree times 
with hot 3 FE hrdrochloric acid. The residue, together with the asbestos 
pac, is then transferred to the original beaxer, with the aid of as little 
water as possible, and 15 centimeters of concentrated sulpnuric acid is 
addede The mixture is then eveporated to the anvearance of shite fumes 
and kept at that tezmerature for 10 to 15 minutes with occasional stizrings 
When cold the concentrated acid solution is slowly poured with constant 
stirring into 100 centimeters of water kept cold with ice or running watere 
The mixture is then filtered, washed with cold water, and the colunbic acid 
precipitated from the filtrate with emmonia. Tne precipitate is filtered, | 
dried, ignited, and the silicia removed by treatuent with hydrofluoric acid 
and sulphuric acid. The final resicue is weighed as columbium oxide (Cb205). 


BATRACTION 


-. Since at the present time columbium, having no cormercial importance, 
only inereascs the cost of tantalum, a grade of tantalite containing at least 60 
per cent of tantalum oxide and only a few per cent of columbium is generally usede. 


_,  _Hand-nicked, crushed ore is ground to a fine powder end then fused with | 
twice its weight of acid potassium sulphate. The fused mass, while hot, is poured 
into large earthenware vessels full of water, Disintegration of the melt is com 
pleted by agitation with live steame Most of the impurities dissolve during this 
process, the residue being an impure mixture of tantalic and colwmbic acids, which 
are separated by sedimentation and treated with ammonium=sulphide solution, to re 
move tin and tungsten; and the resulting residue from the latter process is boiled 
with dilute hydrochloric acid, in order to remove any iron sulpnide tnat may be 

present. Hydrofluoric acid is employed to separete the crude mixture of tantelic 
-and-columbic acidse Two methods of conducting this separation are as follows? © | 


| | le The crude acids are-dissolved in strong hydrofluoric acid of 
such @ strength that the solution contains 14 per cent of tantalum oxidée 
This solution is raised to the bailing point, and an excess of potassiwn ; 
fluoride is added. On cooling, potassium tantalofluoride separates into. 
small crystals. A variant of this process is to fuse the crude acids with 
acid ammonium fluoride and precipitate as before with potassium fluorides 
There is always the possibility that some potassium titanofluoride will be’: 
precipitated along with the corresponding tantalum salt, but it may be re 
moved almost entirely by washing ah water. (7922) 


I, C. 6328 


; ee The crude oxides are fused with potassium hydroxide, in 

order to obtain the soluble tantalates and columbates, which are leached 

with water and converted into the ourified acids by precipitation with oriyye: 
sulphuric acid. The purified precipitate readily dissolves in hydrofluoric 
acid, and on the addition of potassium fiuoride the compound KoeTaFy is pre 
cipitated. The columbium is converted to KoCbOFs,H50, which remains in 
solution, being twelve times as soluble as potassium tantalofluoride. If 

the metal is the ultimate product aimed at, ths tantalofluoride is boiled 

with ammonia, and the acid is filtered off and ignited, when tantalum oxide 

is obtained in a state of comparative purity.24/ 


Simpler methods of extraction would bring about a greater use of tanta~ 
lum and would proably introduce columbium to industry. The work that is in pro- 
gress to apply on a larger scale the principle for the quantitative determination 
of the two elements (see p. 12) that has been developed in the laboratory of the 
University of Nevada has not gone far enough for a prediction to be made as to its 
successe It 2s not to be hoped that tantalum and columbium will ever be separated 
as easily as cie the other rare metals, because of the similarity in the chemical 
vroperties, tue acidic natcre.of their compounds, their great inactivity toward. 
common reagents, and their strong tendency to remain in chemical combinatione25/ 


WORLD PRODUCTION 


Tantalum minerels, though known to exist in many mineralized localities 
throughout the world, are produced in commercial quantities in but a very few— 
Yestern Australia ranking first, followed by South Dakota (United States). There 
is enough interest in tantalum in Northern Australia, in Rhodesia, and in South 
west Africa (a mandate of the Union of South Africa) to justify the expectation 
that these countries will soon produce sm1l quantities at least, and a property 
in Northern Australia (recently optioned) is reported to contain one of the 
largest known deposits of tantalite in the world. - 


The Fansteel Products Co. (North Chicago), which in 1922 began the pro» 
duction of metal in sheets and rods large enough to be employed in pen points, 
dental instruments, chemical apparatus, and like equipment, is the only firm in 
the United States that is manufacturing the metal, A platinum company (Bishop & 
Co.) at Malvern, Pae, purchases the metal from.the Fansteel Company for the 

manufacture of chemical apvaratus and quipmente 


Abroad, the principal purchaser of ore is George C. Blackwell Sons & Co. 
(Ltd.), of Liverpool (England); this company also manufactures a tantalumniobium 
alloy. Guthrie & Co. (Ltd.), Accrington (England), and Siemens & Halske A.-G., 
Charlottenburg (Germany), are manufacturers of apparatus in ductile tantalun. 


| DOMESTIC PRODUCTION AND DEPOSITS 


A Aittle columbite wos produced in the United States as early as 1904 and 
shipped abroad; there was @ amalle: production in 19053; in 1905 a commercial pro-~ 
duction was reported from Colorado and South Dakota, which went to Germany, and a 


24/ Dyson, G. Malcolm, Work cibed, pp. 10-19. 
2s) Sears, George W., Work cited, ppe 5~6. 
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few pounds were reported from North Carolina; in 1907 a small production of un 
known weight and. value, probably from South Dakota and North Carolina, was shipped 
to Franceg in 1908 no output was reporteds in. 1909, 1910, and 1911 small quanti- 
ties were reported as mined but not as marketeds and from 1912 to 1918 there was 
no production revorteds. The. following table gives production: from 1918. to 1929, 


Year Pounds : 7 Value a te, : Year: . . Pounds Value 
G18 ....... 4,500 $2,250...  . . 1924 :..6. 1,197 -°"$598 
1919 evesverve9 | 300 , 90. so SOE eS Ae 1925 cee@es on a oe 4 
1920 eesveece 4,000 1,459 - ; Me y ~ 1926 eeeece 2,100 ag 650 
TOE eine ties 3,400 1,25 +) 1927 oo... 5 15100 878 
LO 22 ereqeets 600 240 | .* OCS cece 64,899 26,332 
* 1928 eters ~ 1,350 540 (1929 ....- 22,117 17,261 


S outs Dakota ta 


Since 1918, all of the tantalum reported has come from the Black Hills of 
South Dakotae In i?c9, as in recent years, it came from the mines of the Black 
Hills Tin Co. (at Tinton), of Collingwood & Greene (near Pringle), and of A. Te 
Roos, Dakota Feldspar Co. (near Ravid City). .The quantity shipped in 1929 
amounted to 22,117 pounds, valued at $17,261, against 34,899 pounds: in a 1928, val 
ved at $26,332, and 1,100 Poveda in 1927, valued at $378 


As far as the eecords of the Euyreau of Mines show,the Black Hille Tin 
Coe was the first in this country (1928) to mill and concentrate its own ores 
Most oz the ore in 1928 was sold to England and Germany. The material shipped 
carried 75 per cent or more of the combined pentoxides of Mae tas bac and columbiun, 
of which 45 per cent or more was tantalum pentoxide (Tas05) £ : 


In South Dakota (the Blac! Hills), the principal source ‘of tantalum is 
columbite, which occurs in pegmatite dikes where it is closely associated "with 
the minerals spodumene, beryl, albite (clevelandite), and mscovite., A common 
occurrence at the Ingersoll mine is in flattened, tabular crystals embedded in 

mixtures of quartz, bibite, and muscovite. Crystals vary greatly in size. A 
crystal in the museum at the School of Mines weighs 33 pounds. Masses up to 600 
_ pounds in weight have been reported from the Etta mine, and one large mass found 
at the mine is said to have weighed 2,000 pounds."<?7/' In the Tinton district 
of the northern Black Hills, tantalite concentrates are being produced. The 
Beecher lode near Prin le is also roducing hich rade tantalite. The HU20 9 


= _ is =, nd 


- 


zb/ tess, Frank L,, Hare Metals: sune-al Resources of the United States. pees, 


Pt. I, Buregu of Mines, 1929, p. 115. 
27/ Connolly, Joseph P., and O'Hara, Cleophas C., The Mineral Wealth of the Black 


Hills: 5S. Dak. School of ‘Mines, Bull. es ciel 1929, pe 256. 
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Peerless, and other smalle: mines yield columbite. Striiverite 28/468 found in 
some quantity in the pesmatite dike on which the Etta claim is located, 15 miles 
south of Kerrstonee Yor a complete geological discussion of the South Dakota dew 
posits, see United States Geological Survey Bulletin 330 ¢29/. 


Other Localities 


Whereas the deposits of tantalum minerals in South Dakota are the only 
comercially imoortant sources of tantalum metal in the United States, columbite 
is @ very common associate mineral of the pematite cikes of the eastein United 
Statese The United States Geological SurveyZ0/ reports columbite in California, 
Colorado, Connecticut, Maine, North Carclina, South Dacota, and Virginia; fer~ 
gusonite in Virginia and Texas: samarsixite in Nerth Carolinas and tantalite in Vir- 
ginia and South Dakota. Real tantalite has been reverted in Georgie, alsoe Hatch 
ettolite occurs in North Carolina, speringly es3ociated with samarskite at a number 
of mica mines in Mitchell County, N. C. (principally the Wiseman mine). liicrolite 
has been found in octahedral crystals at Chestervield, Hamshire pony Masse$ - 
Branchville, foirfield County, Connes and Amelia, Amelia County, Vascl/ 


A progising locality for obtaining columbite in quantity is near Branch- 
ville, Conn. ,2 where the mineral occurs in some abundance in a pegmatite dike, 
associated with spodumene, in large masses and fine crystals. When this deposit 

was being worked for spodumene and feldspar, many barrels of columbite were shippec 
to miversities for xperimental works Near Glastonburg, Hartford County, Og °9 
columbite was found in a feldspa® quarry, but no attempt was made to use it. 8 

It was to a specimen of ore from Haddam, ifiddlesex County, Conn., that the s~.. 

name "columbium" was first giveneS4/ Hatchett, while studying minerals in the 
British Museum in 1801, was attracted by the rather high specific gravity end the 
bright black color of the specimen and bezan to experiment with the new element. 
(See previous ‘section entitled "History".) The Cape Ann masses of alkali granite 
contain irregular patches and lenses of pegnatite, from which 32 minerals have been 
Tecorded, These include tantalite with danalite, cryophyllite, fayalite, gadolinit 
and others.29/ For further description, see the footnote reference below.36 


23/ Hess, Frank L., and Wells, Roger C., An Occurrence of Strdverite: Am. Jour. of 
Science, vol. 31, May, 1911, ps» 433-6 

29/ Hes:, Frank L., Rare ifetals: U. S. Geol. Survey Bull. 380, 1909, ppe 131-1385, 

30/ Schrader, Frank Ce, Stone, Ralph W., and Sanford, Semel, Useful Minerals of th, 
United States: U. S. Geol. Survey Bull. 624, 1917, pp. 357, 372, 397, and 404. ; 

Sl/ Pratt, Joseph Hyde, Production of Monazite, Jircon, Gadolinite, and Columbite — 

or Tantalum Mineralst Mineral Resources of the United States, 1904, U. 8 Geolog- 

. ical Survey, 1905, pe 12266 | | | 

Pratt, Joseph Hyde, Work cited, p. 1225. 

3/ Pratt, Joseph Hyde, Work cited, p. 1316. 7 | 

$4/ Snith, Edgar F., Observations on Columbium and Tantalum: Proce Am. Philos. Soc. 

35 vol. 44, 1905, pe 151. 

35/ Mineralogical Abstracts. Mineralogical Society of London, Minerlog. Mag. and 

%/ patel Vol. 2, Nos. 1+12, 1922-1925, 1925, pede | | 
a H. E., fhe Minerals of Rockport, Masse: Am. Min., vol. 6, 1921, 
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Columbates of the rere eartns were reported in tne Cumberland region of 
Rhode Islende 32/ Columbite was reported also in the King's River district, 
Calif.o8/ An interesting occurrence of a tantalum mineval was discovered at a 
feldspar quarry at Henrytor, Carroll Cowity, Mde, about 28 miles from Baltimore.29/ 
The tantalum was in irregular masses ani rough crrstals in the feldspar. It was 
not made use of, however, when the feldspar was being mined. An analysis of the 
ore gave the following results: téntalum oxide, 38.19 per cents; columbiw oxide, 
13.21 per centsmanganese oxide, 10.48 per cents ferric oxide, 21.42 per cents and 
silica, 12.98 per cente Among the Idaho concentrates (mostly from gold placers) 
that he has examined, Shannon includes columbite and samarskite, as well as 
polycrase.=2 In tie article referred to in the footnote, he has set forth methods 


and a determination table 4 


FOREIGN SOURCES OF SUPPLY 


Australia is by far the larzest producer of tantalum minerals in the 
world, and Western Australia was the only division «thet recorded production be» 
fore 1927,in which year the Northern Territory (now North Australia and Central 
Australia) reported a production of 168 pounds of tantalite, valued at B8, With 
the possible exception of Southern Rhodscsia and Southwest Africa (of the Union of 
South Africa), there are no other known foreign sources of tantalum that are of 
other than scientific interest. 7 


Western Australia 


The Pilbara field is ‘the principal producing center of Western Australias 
Production in 1926 42/ was 19.45 tons, velued at 2,357; in 1927 the output fell 
to 15.28 tons, but with a higher value, 43,8083 in 1928 "43 exports fell to ll tons, 
valued at L2,749, or B250 per tone Young and Moulden (a firm of Adelaide, in which 
Lady Hackett Moulden, formerly of Western Australia, is chiefly interested) within 
the last few years opened up the old pegmatits through the whole length of the 
claims M. L. 86 and 87 in tne long-deserted Wodgina property. "High-grade tanta~ 
lite is recovered, some from the soil on the slope below the outcrop and some from 
the lode. Concentrates are made at the rate of 20 to 30 tons per annum and are 
sold at about &200 per ton. They are almost clean lean manzanontantatite, with a Little 
Gedney, E. K., and Brown, Ce W., Some New Occurrences of Rere Metals and other 
Minerals from the Cumberland Region of Rhode Island. Paper vresented before 
the Eighth Annual Meeting of the Mineralogical: Society of America, Dece,. 1927s 
38/ California State Mineralozist, Mining in Celifornia--Tantalum: Rept. of pete 

Mineralogist, vol. 25, No. 3, July, 1929, pe 336. 

39/ Pratt, Joseph Hyde, Worl: Cited, De 1516 
40/ Shannon, Earl V., Mineralogy of Some =lack Sands from Idaho, with a description 

of the Methods Used for their Study: Proc.U.S. National Muse@um, vol.60,.° -3.- 

1926, 33 PPe 
41/ Mineralogical Scciety of London, Lineralosical Apaeeactes Mineralog. Moe. and 

Jovre, vol. 2, Nos. lele, 1923-25, n. 362. 

42/ Engineerigg and Mining Journal, Zeen Interest Shown in Australian Tantealites 

" Fol. 126, Noo 9s Sept. 1, 1928, De 349. | 


is) Holman, , Tantalum: Min, Jowre, Jane 25, 1930, pe 10 
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spessartite and a few pebblés of scheelite."44/ Simoson, from whom the preceding 


quotation. is taken, described the deposits of Western ‘Australia as he saw them in 


1927, A digest of his description follows.49/ 


The Pilbara gold field is in the northwest part of Western Austra- 
lia. It has coastal steamer service and the Perth-Derby air mail service. 
A railway 114 miles long runs from Port Hedland to Marble Bar in the middle 
of the gold field. Properties at Mud Springs, Tabba, and Wodgina are actively 
mined, At Mud Springs (Moolyella, a fer miles norcheast of Harble Bar) 
Ellis and Maher are mining “alluviuz," which is crushed and concentratede 
It. consists of 3 feet of "yesh! made up cf 'ferrvginous clay and gravelly 
quartz and feldspar (microcline)." Above is 3 to 6 feet of "overburden," 
which is removed by tractor and scoop. — | 


A tin concentrate (puroosely incompletely dressed) contained 
90.1 per cent cassiterite, with 1.5 per ce.t manyenocolumbite, 8.3 per 
cent speas. ":itc (manganese garnet), and traces of zircon, ‘magnetite, mona~ 
zite and enicotae .With care it could be dressed up to 70 per cent metallic 
tin. About two-thirds of the concentrate was finer than 10 meshe 


In Moolyella gully there is a small patch of alluvium, at the 
bottom of which is 2 to 3 feet microcline quartz gravel “cemented with 
sand ahd tough green clay." Mcst of the first concentrates carry 
spessartite (specific gravity 4-2); some monazite (specific gravity 563), 
and manganocolumbite (specific gravity 5.7), besides cassiterite. The ; 
country rock is granite cut by thousands of pegmatites, only a few of 
Which appear to carry visible cassiterite. Water is scarce. — 


The Tabba Tabba tin and tantalum field is about 8 miles south- 
west of the 35-mile post on the Marble Bar Railway. It appears to be 
very small and has been proved over en area of less then 4 square milese 
The country rock is epidiorite, with granite close by on the west and - 
south. No tantalite was observed in the principal workings, but at Tabba, 
Thelemann's M. L. 317, are‘at least two parallel pegmatites which have 
shed abundant gravelly tantalite on the gentle slopes. Only this detrital 
ore is now being worked. Dry concéntration ‘by hand sieving is usede — 

The soil is nowhere more than a foot or two thick, but tantalite can be 
obtained from aluiost every square yard of the lease." On Young and 
Mouldents M. L. 312 there is a prominent pegmatite "vein," up to 40 feet 
wide in places, bearing northvest. Soft cetritus alongside “this vein is 
veing partly concentrated for taiitalite by sieving, and the concentrates, 
runing abowt 10 per cent tantalite, are being carted to Wodgina(58 miles) 
for final dressing. Ce Pea oe | | # | 


_. There are three good wells close to the leases at Tabba, and 

abundant water is available from them at 40 feet for machine crushing 

and concentration but not for any large-scale sluicing.e The old and' 

ra tantalite prospects on Strelling Station, north of the railway be- 
Wy Bie oO and 35 mile posts, were not visiteds + 

pie Edward S., Pilbara Tin and Tantalun Deposits: West Australian Chem. 
45) Hees and Min. Rev., vol. 20, Melbourne, 1927, PPe 83~87 - 

ess, Frank L., Rare Metals--Tantalum: “Mineral Resources of the United States, 
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The main vein(at Wodgina) runs northesovth and a little beyond 
the leases in both directions. It is mainly coarsely crystallized albite, 
. with. irregulerly distributed bunches of quartz, microcline, and lepidolite 
and many small crystals cf spessartite. Associated with the tantalite at 
the northern end are snall quantities of mackintoshite, thorogummite, 
pilbarite, and hydirothorite, large masses of lithiophilite (8 to 9 per 
cent Lio?), masses in the workings and in the dumps ranging from 1 to 

300 pounds, and smell veins and larger masses of apatite. A dump shows 
large nasses of white beryl. Ina coarse vein at tre north end is a 
large mass lepidolite, and smaller masses are scattered along the main 
vein. Near the middle there is 4 or 5 feet of coarse albite on each 

side of a barren granite horse 29 fcet thick. At this place tantalite 

in lumps weighing 1 to 5 pounds stud the albite thickly. Float tanta~ 
lite shows on the surface of the leases from one end to the other, al- 
though 70 tons was obtained from the surface many yeers azoe The mine 
eral from the vein is remarkably uniform in grade and averages Taos 

68 per cent, SboOs5 14 per cent, MnO 13 per cont, and FeO 2 per cent. 
Buyers want none under 63 per cent Taf05. The Mount Cassiterite mine, 

M. Le 84, has SnOp in the chlorite=—biotite schist alongside the pegmatite, 
On one dump spodumene is rather common, There is very little alluvial 


ground in the Wodgina ares 


: Mount Francisco is 16 miles soueneanutnneee of Wodina, but 
33 miles by roade. Four miles east of Francisco well is Hooley's 
columbite lode. It is an east-west pegnatite, principally albite with 
quartz, microcline, and in places muscovite and lepidolite. Baryl is 
common in crystals ranging from a fer ounces to 50 pounds, Mangano~ 
columbite is abundant in the vein end in the surrounding soil. Several 
tons of pebbly ore (3 inch to 3 inches) could be easily collected on 
the surface, but the clean concentrate carries an average of only 22 
_ per cent Tac0s and 58.2 per cent Cho0s5. The minimm is 13.7 per cent 
Tao0s5 with 65.9 per cent Obo0c and the maximum, 44.7 per cent Tas05 
with 37e1 per cent Cbo05. Ne Sn02 was seen. The country rock is granite, 
Five miles muth of Francisco well G Js Hooley has discovered float 
‘cassiterite in considerable quantity. Good prosvects (2 to 3 ounces 
from 10 pounds) have been obtained in the soil along the outcrops of 
two ‘east-west pegmatitese The concentrates carry a little monazite 
_ and euxenite. A basic dike not far away contains ceylonite.e 


In some of the workings at ieoelessn cassiterite with 
"cravelly monazite" is founde i analysis showed 4.5 per cent Th02 
and 55 to 65 per cent Ceo0z- Three tons of gadolinite were found in 
a pegmatite 4 miles east of the Cooglegong Hotel and a half mile west 
of Black Ridge. None is now visible in the pegmatite, but gravel from 
a dry stream bed gave cassiterite 30 per cent,. gadolinite 30 per cent, 
magnetite 25 per cent, eenenes 10 per cent, and manazite, garnet, and 


limonite 9) per’ Conte 
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The following table shows production in Western Australia. 


- Quantity and value of ‘tartalite in Weetern Australia t2/ 


during 1928 and totals to cate, as rsoorted to the Mines Devartmen 


po 1928 To date 
Number of es 
Locality lease, claim Registered name of Tons Value Tons Value 
or area Coupe, Any or le one 
Pilbara Goldfield a Bee eth 
(Marble Bar Dist.):. a ee | . 
Tabba Tabba ‘Me Le 317 - Koolinca North : .,.1.00.-5250 1.00 L250 
Doe Mole 321,322 . Streliey North leases . -57 165 By, 165 
Wodgina M.L. 86,87,95 H. M. and Anchorite a ae . 
pe - a — 7019 1,793 93.22 15,813. 
Doe an M elie 293 "3 May ao Tk PE a, a OS ee 2200 240 
Dos os Suner 7 ane ae eae 51.30 6,124 
7 3.76 2; 213 148.29 22,592 
Greenbushes 7 | i Ba Se he 
Mineral Field: | Oe ee ee ee ee | 
Greenbusheg (369) - .- Enterprise | _ 2 3.19 &1,804 


V/ Report of the Department of Mines, Western Australia, for the year 1928, Mining 
_ §tatistics Section, Perth, 1929, vd. 550 


North A Australia 


A government publication 45} ne reports that there are now good demand and 
good prices for tantalite ove conteining over 45 per cent tantalic acid, and that 
increased interest is being taken.in mining for tantalite. Production for the year 
ending June 50, 1929, was 9 cwd..2.qrse, venue. at £11,406 5s. 8d. For the previous 


year it was 15 cwt., valued at L8, 


| What ig olaimed to be the bigsest deposit of tantalite in the world exists 

on the property of Messre. Gitsham-and Johnson (65 miles from Port Darwin): 5, Lt is 
reported to have been taken over, under option: for four months, by the Mutooroo 
vepper Co 42/ fhé Industrial Australian and Mining Standard of’ January 80 gives the 
on of its mining expert, ‘as-follows: "The deposit includes 211 Mount Finniss and 

ne surrounding siopese ‘Exnaustive propsecting has proved an alluviel area-of 60 
can with an average depth of 2.feet. Toe average yield of ore is 2 ounces. to 
the dish, equal to 210: per yard. The. tantalite available in the area is estimated 
at approximately 790 tons. . The iode is 100 yards wide, and. it shows free tantalite. 


ey Report on the ‘Manini stration. “of North Australia aor the Year Ended Tung, 80, 


1928, -Cariberra,.1929, De Ale... 1. ' 
47 Industrial Australian and Mining ‘Standard, Tentalite in orth Austreling ‘vol. 


83, Noe 2130, Feb. 13, 1930, Pe 115. 
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It has not been developed, only prospécting work having been ‘iden i 


A report from Darwin in April, ‘1929, is to the effect that an option over 
@ tantalite claim at West. Arm, ovmed by P. Lugg and V. Litchfield, was secured by | 
Young and Moulden, in the name of Lady Moulden. Miners in West Arm, it is reported 
secured from a dike formation 5 pounds of tantalite, which assaygd 73 per cent. 


Other Sources 


Bavaria (Europe) e-Mullbauer 49/ has continued the work of Laubmann and 
Steinmetz on on phosphate-bearing pegmatites of Hagendorf, in Bavaria. "Primary | 
minerals of the liquid-magmatic phase include columbite," with others. "& sub- 
sequent hydrothermal phase gave rise" to columbite (thin platy cyystals), among 
other anevela car | a 


Belgian — (Africa) o-Byttgenbach 51/ gives columbite as one of the con 
centrates from the Lukulu River .2<! | 


Brazil (South America}—Columbite and samarskite, together with monazite, 
occur about a league south of Divino de Uba (field of Divino, town of Uba), Minas 
Geraes, Brazil. These three minerals are associated in the deposit in radial | 
aggregates... The center is generally samarskite, with columbite and monazite in 
crystallographic continuity .5o/ The following analyses are given: 


Columbite 
Tas05, $eONedewvee Coeso 
Cbo05 te. se Geis eoee 59-04 
POO sveecune sees - 15,08 
* MnO ae er ecceee ° 3236 
CEO? visa aieleeeind ss » trace 


We0 veces eee, eine : ae 


43] Industrial Australian and ijining ekondans Tantalite in the Northern Terr itorys 
Yol. 83, Jane 30, 1930, De 750 
49 |. Mul lbauer, F., Die Phosphatpegmatite von Hagendorf i. Bayern. (Neue Beobach- 
tungen): Ztschk. Krist., vol 61, 1925, pp. 318-3364 
50/ Mineralogical Society of Tendon: Mineralogical Apstractss Mineralog. Mag. and ) 
Jour., Vole 2, Nos. 1-12, 1923-1925, (Pe 4l?e - 
| 51/ Buttgenbach, H., Description des mineraux du Congo belee ‘(Sixiéme méinoire) ) 
_Mém. Acad. R. Belgique, Cl. de Sci., 1923, ser. 2, vol. 7, 36 ppo : 
52/ Mineralogical Society of London, Mineralogical Abstracts: Mineralog. Mage and 
‘ ‘ Joure, vol. Rs Nos. l-12,. 1923255 Pe 2655 
53/ Guimaradez, Djalma, Breve Noticia sobre una Jazias as Senarskita, Columbita, 
@ Monazita: Servico Geol. e Mineral. do Brazil, Bole 13, 1925,. ppe 115-1186 : 


| 
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., Semarsidite * | : wire 

_ ~Specimon 1 Specimen 2 
Tao05 itech ats, lenewerauaat eae eee 20218 21226 
Cb205 eoreccesesneenvere eeecse 32016 Soele 
[IOS s2e.udasaeereees ecoriaeevars 2200 1.50 
(Y,Er)oCz eiiersece ayecd eee saiie tease : 12.24 15290 
THOS) -abaveeedGenteeeeus eae 1.16 0.66 
09: sate rarsdieiuwe sees Sieas 138014 14.32 
CEO: Aawesee i eeea Uavewe cage 1.28 ie19 
M20. 6s-seueiutheutatoesnee 0.74 1.03 
LLOo: sane ee bie G ae saree aie ‘ 2215 1.12 
POO Speers ee eee Tee ee 7495 7258 
H90 a a a ee er er ee ee 1:78 1.56 


Canada (North America).-Aithovsgh columbite-tantalite groups aro well re~ 
presented in Canada, tantalum has not dcen recoznized in cuentities of commercial 
importance, and there is no productione A few occurrences of mineralogical interest 
have been described, howevere Colwumbite in Lyndoch Township, Renfrew County, On- 

tarlo, was described by aes ctal Columbite occurs, with hatchettolite and cyrto= 
lite in a feldspar quarry at Hybla, on lot 17, Concession 8, Monteagle Township, 
Hastings County, Ontario.22/ The coluubite is massive and very fine-grainede Ells- 
north says that the feldspar from mines rear Hybla containgthe most promising uran- 
jun minerals, not only for their uranium, but for columbium.and tantalum, as well 
as other constituents, if.they are recovered and marketed as pure compoundse29/ At 
New Ross, Lunenburg County, Nova Scotia, the mineral is found in the form of crystak 
often weighing several grams, in a ccarse pegmatite that cuts an evenegrained | 
granite, Although the crystals are generally well formed, they ere not bright 
enough for crystellographic measurementse 


Walker and Parsons,°¢/ in the analyses given of the columbites indicated 
above, places the percentages of columbium oxide and tantalum oxide, respectively, 
és follows! Renfrew County, 5579 and 15.213 Hastings County, 66.60 and 1.74: and 
Yew Ross, .63e08 and 14.48-6 ~ <6 | 


The Canadian Mining Journel recently contained the following aedtement: 59/ 


R. Sweezey revorts the discovery of tantalite showings to the 
northeast of Star Lalce, in the Bird River district of southeastern ifanitoba, 
The tantalite is said to occur in white, almost mica~free, feldsvar bodies 
in the’ sedimente that resemble veins more than dikese Tourmaline and beryl 
are present. Steps to investigate theiz inportance are undeS waye 

54/ Miller, Willet G., Economic Geology of Zastern Ontario; A Mineral of the 
Columbite Group: Bureau of Mines (Ontario) Rept. Noe 7, 1897~98, pp. 234~237, 
55/ Walker, T.L., and Parsons, 4.L., Notes on Canadian Minerals--Allanite, Axinite, 
Colunbite, and Sillimanite: Univ, of Toronto Studies, Geol. Series No. 16, 

Toronto, Ontario, Canada, 1923, ppe 35-36. 
56/ Ellsworth, H.V., The Rare-Element Minerals of Canada: Canadian Chem. and ete, 


* 


Vole 8, Nowe 11, Nov., 1924, pe 262. 
5?/ Walxer, T.L., and Parsons, A. Le,. Worle cited. 
58/ Canadian Mining Journal, Fantalite Reported: ol. Sl, Mar. 28, 19M), pe 306, 
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Ceylon (Asia) — Professor Dunstan gives the following analysis of a 
fragment of columbite from Ceylon, the exact origin of which is unknowa.99/ 


Per cent 
7 05 ei aS AP eite don Sore 7530 ° ° 
Cb205 bp he eta Se 67235 
es i, fe cio wes, Sox S8e Sev a 2 
rer - Or i 
hi ss OTS 
FeO ‘9ab2 


He reports also a mineral allied to samargskite, two specimen’ of which~mone weighing 
1.2 grams (specific gravity ,5.50) and the other weighine 1,5 grams (specific gravity, 
4,95)--were identical vith specimens previo.sly received and called annerodite, but 
which were shown to be fergusonitéee Fergusonite, according to the reports on the 
results of mineral surveys ,60/ is a very noticeable constituent of many ofthe 
gravels, Fhe specimens analyzed at the Imperial Institute contained about. 40 per. 
-cent of oxides of Cabelas and the: allied movers and aren 2 rae 23 per oe ‘of. eeneey 


Federated Mi lalay States (asia) ,-_Striverite Was Miecsiecas in 1909 by Re Le 
Corbett in concentrates from the Sungei Sebantum, Salak North,: Kuala Kangsar dis- 
trict, Perak, It came from a. shallow alluvial tin mine,: where the striverite was 
& hindrance. Evidence seemed to point to.a keolinized granitic intrustion in hard 
ened black shales as the ori i na} noUrae Oe the mine-:-al. The following analysis 
wag made by Se Je Johnstom5S 7 € «2 a 


pes cent. 
Tids es 45.74. - fh Oe 
Ta205 . 85.96 _ Bs gy. Me 
Cbo05 6090 
Fed _ Bec? 
MnO - trace 
sn0oe | Beg BF 
$102 020 
Hg0 at 105° 6. 0.08 
H20 above 105° G6, 0642 

100224 


Although, ° ‘according to Scrivenor,6</ inguiries have been made concerning 
the feasibility’ of worlkihg the striiverite for its tantalum content, doubt of its 
proving profitable | has been increased by the plenting of the land with rybber,. 
for which the landowner: would have to be compensated before the worl could. be. 
undertakene: - 


59/ Danstan, We ho Revort of the Results of the Mineval ee Te T90e-068 Ceylon 
, Mineral Survey; -Coloniel Rezorts—fisceblaneous Ko.37, London ey T8031 6 
60/ Dunstan, W. Rs, Work cited, p. 40. ; 
61/ Tne Mineral is described in detail .by Crook, T., and. Jomnstone; S." J +, On 
Striiverite from the F.MsS.t Min.Mag., 1912, poe 2244231, - as 
62/ Scrivenor, Je Be, The Geology of aes GreDeeoR sta, Londons 1928, pe 2 6. 
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Finland (Europe) References aie nade da footnotes to descriptions of 
tantalumboaring: Gpaorea. in ‘Finlend, 83 


France: (Zurope) so monber of: different dente caving minerals have been 
identified as ninor constituents of pegmatites in various lacalities of France: 
neotantalite (57.70 per cent tantalum oxide and 22.00 ver cent columbium oxide) in 
Allier, a Department of central France; 64/ . gicé gbolite (82.90 per cent tantalum ox 
ide and traces of columbium oxide) in Haute-Vienne, a Department of west~central 
Frence$ °65/ and yttrotantalite in Tarneet Garonne, a Department of southern France. / 
Lacroix discusses at sone length the colwabites and tantalites in the Devartnent of 
Yaute-Vienne, which occur in the pesmatites of the region of Chanteloubes.87 he 

discusses also manganocolumbite, nanganotantelite, and microlite,68 


French West AfvicasPyrochlore is sevonteacel in the Los Islands, on the 
northvestern coast. of Africa, in microscopic crzystals in nepheline syenite; in 
great abundance as microscopic particies in wr«evikite on the Island of Kassas 
and in aegerine on the Island of Roumas 


Greenland (North America) eA French writer ,20/ tn 2 review of tantalum, says 
toat the Pennsylvania Salt Coe found considerable tantalum in the cryolite imported 
from Greenlapde A colwabite from Greenland, the analysis of which is quoted by. 


Dana, T/ has a specific eo of 5e 3956 : 


Gehn, Jo Gottlieb, Berseliva: a and Eggertz, He Pe, Tantalmetallens egen~ 
ekaner, halten af sire i dess oxid, dennes mattningscapacitet och kemiska 
egenskaper: Afhandlinzear 1 Fysiic, Kemi och Mineralogi, vol. 4, 1815, ppe262~293, 


 Gehn de Gottlieb, Berzelius, Jac., and Eegertz, He P., Eigenschaften des Tantal. 
etalls, Sauerstoffechalt seines Oxyas, ee Sattigungscapacitat und chenische 
Bigenschaftent Schvoigecr, ea erase fideecola? “~ *., vole 16, 1816, PPe BAT ms 


Gehn, Je Gottlieb, peneeiiae: Jace, end waseetes He Pe, Des recnerches de Me 
Berzelius, propriétés du tantale, etc.: Ann. Chim. Physe, vole Oy 1816,pp. 146~160. 
64/ Lacroix, 4., Mineralogie de la France et de ses colonies: Vol. 4; Paris, 

1910, pe 606. ma , 

65/ Lacrokxy A., Worl cited, pe. 618. 

§6/ Lacroix, Ae, Work cited, De 612.6 

87/ Lacroix, de, Work cited, op. 616-6175 

§8/ Lacroix, A., Worls cited, ope 6136615. 

69/ Lecroix, 4., Work cites, ppe 603. 7 « 

70/ Breuil, Pierre, Propriéés, metallurgie et a du. tontales Le Genie Civil, 

Vole 54, 1908, pope m8 and 25627, . 

Ay Dena, Edward S., A System. of Mineralogy, John Wiley: & Sons; New York. city, 

‘1a99, De ee. 7 
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India (Asia) e-Columbite has been knom to exist in India, especially in 
the Gaya and and Hazaribagh districts and in MysoresZe/ Those of Gaya are the most | 
radioactive. A number of analyses had been mace for the determination of radim 
in ores.in the Gaya district, but no complete analysis had been attempted. J, C, 
Nag, assistant director of Bose Institute, Calcutta, therefore made an investiga. 
tion: of samples of columbite from the districts M. Ke Ray supplied specimens 
weizhing from 20 to 60 crams. The foilowing is the result of the. chemical analysis, 
_ no result being recorded here of the other tests’ 


Per bent 
Colunbiun PONLOKdE. 4. bacwecscoows woes 59.05 
Tantalum pentoxide 3.662 <cesesecwseee’s 19.85 — 

' * Ferrots oxide ........06. peta etete us 7290 
Ferric oxide o...0.......- ai udeel aie re GAs see Oor2 
Manzanous Oxide ....ccecceecrecuccces Gia 11.62 
Cupric oxide ........ Peer ee eee she 0.15 
Uranium oxide (UsOg) ........ Bice tice. one 0.80 
Moisture .......-.4. err ee ee ee ee sas 0.c4 

_ Oxides of silicon, lead, and ~ : 
f bismith .. ee ere wee cece teens Treces only 


This is representative of a large number of concordant estimationse Both the 
chemical and the electroscopic methods of estimations gave the same amount of 
urenium present in the columbites and the other constituents present conformed 
fairly to its being 25 per cent tantalate and 75 per cent columbate (niobate), 
Its somewhat low specific gravity was not exceptional and was probably oving to. 


its high manganese contente 


Crystals and lumps of columbite are found in the pegmatite of Mysore, 
particularly in the mice pits.’ The mineral {s nearly black, has a. subnetallic 
luster, end is composed of niobate and tantalate of iron and manganese. Licensees 
produced several hundred tons from pits near Yelwal and Tagadur, in the Mysore 
district, and reported it as tantalite. A sample from Tasadur was found to contain 
only 1.14 per cent of tantalic acid—the small percentage proving it tg be columbit 


In the decomposed pegmatite near Bangalore small pieces and ae of what 
anpeared to be samarskite were found associated with monazite. 73/ - | 


A more detailed description of the occurrence of the columbo-tentelates | 
of India is given by Das-Gupta,.74/ | 


72] Nag, Ne C., Chemical and Electroscopic Bxamination of a Sample of Radioactive 
Columbite fron ae District: Trans. Geolog. Min., and Met. mote of India, 
Calcutta, vol. 2, Noel, Mar., 1929, pope lGe. 

73/ Smeeth, W. F., and Iyengar, P. Sampat, Mineral Resources of iiseoter: Gene 
Series, Bull. Noe 7, Dept. of Mines and Geol., Mysore State, Banrelore, 
1916, De 1926 

74/ Das-Gupta, Hem Chandra, Indian Mineral Industry: Rept. of the Indian Assoce, 

for the Cultivation of Science, and Proc. of the Science Convention for the 
year 1918, Calcutta, 1920, ppe 166-169. 
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Japan -(Asiea)-.-Mineralogical abstracts 75/ males reference to -samarskite 
from Ishikawa, Province of Ivaki, an analysis of which showed 41.11 per cent 
niobium pentoxide and 10.00 per cent tantalum pentoxide. A new mineral, ishike- 
waite, from the same district, 1s described as resembling samarskitee Crystals 
of columbite, from the sane locality, showed 78.94 per cent (Nbfa)o05. Fergusonite 
fron Neegi, Province of Mino, gave 43.77 (Nb,Ta)o0s5. “In Naegi, fergusonito is 
found with cassiterite, topaz, wolframite, naezite, and other nitner als in the river 
sand in the biotite~granite region and is about 3 millimeters in diameter of the 
cross section and 5 to 8 millimeters in lenczth."25/ Naezi was the only kmow local-~ 
ity producing fergusonite until the summer of 1924, when Mr. Watase (then a geol~ 
ogist' of the Imperial Geolpzical Survey). collected a crystal of the mineral at 
Hakatamura, Ochigofi, Province of Iyoe HEaciiwerura is approximately 7 kilometers 
northvest of. the town of Imaharu, in the northern part of the Takanawa Peninsula,. 
in Shicokue The mineral occurs in pegmatite dikes through eee) he granitee The. 
following excerpt is taken from the Jescrintiox given by Sato? -* . 


The dices are generally lenticular in shape and measure < to 5 meters 
in width end about. 20 meters in length. The middle part of the dike consists 
of large anheédral crystals of quartz and orthoclase, with a subordinate. 
anount of biotite and pyrite, while the marginal part is composed of granular 
agcregates of quartz and feldspar, with a small amount of biotite. The 
texture is often. extremely coarse, and there is a frequent tendency to the 
graphic structuree The dikes run in the direction of east-west and are 
steeply inclined, The crystals are imbedded vZcithcr in orthoclase, biotite, . 
or quartz, or are found in their interspaces, together with allanite, pyrite, 
chalcopyrite, and some variety of zircon (7). Those which are imbedded in 
orthoclase or found in the interspaces of:orthoclase and biotite or quartz are 
usually large in size, attaining 2 or 3 centimeters in length and 5 or 6 | 
millimeters in width, and well erystallized, while those that are imbedded 
in biotite are small ih size and offen lenticular in shapee Crystals are 
usually very aoe pyrene or long prismatic in habit. « « e 


Mr. Kimara,78/ avoietant professor of the Tokyo Imperial University, made 


the following analyses of the Naegi and the. Bee tem a ferzusonites 
Haimtarmra Naezt 
Usd @reveecvneeeven ee 0.58 MgO -eeoenreeeees eeceose trace 
CBO sasccvewecees 1640 CaO: 600d aes ean 1.16 
A103 veeeeeessee 1435  B1Q0g eres eeeeeee 0020 
Foo0z . esceveoseeeee 0.66 Feo0. @rcecenvee sk ee 3097 
Ndo0g, ato. sesee Oe89 | Nd20g, etc. ...-. 1.99 


Yo/ Mineralogical Society of London, Nev Minerals: Mineralogicel Abswracts, miuerns. 
Mag, and Jour., vol. 2, Nos. 1-12, 1923-1925, pp. 9 and 36, 

76/ Sato, Denzo, Brief Notes on Fregusonite and Allanite.from Iyo, manaianea, Fergu- 
sonitet Koto Commemoration Volume,: Tokyo, 1925, pe 49. 

Tj Sato, Denzo,, work cited, poe 49=50. — 

'8/ Sato, Denzo, Work cited, ppe S051. 
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Hakatamura (Gontd) Naegi (Contd) 
; S105 eoccesece eee 0.79 Sido covers oras © 2083 
T1i05 ee ° 1.15 Ti02 ec orcces cece 1.65 
NOD oe. eeceecees’ 0035 | UOs Macereneue » 0685 
UV0o (t-ONC SRE OSLO (Cb, Pa) ods. csese 45677 
(Cb,Ta)005 ...... 44,97 | ThOS:-2is aweewewss, 32691 
COs a eee ee ee Ps 0.35 ; f Ced eeeceee ec ere 1.26 
SEDO: ectieweee eae JOeor 3 Loss below 110° 0.24 
"Total ve.ee 99698 | , Loss above 1109 _ 1.85 
100.82 


In, the proceedings of the Third Pan-Pacific Scientific Congress, SatoZ9/ 
mentioned the fergusonite in the river sand in the biotite-~granite region of Naegi 


(Province of Mino) and in the pegmatite of Hagatamura (Province of Iyo), samarskite 
and ishikawaite in the pegmatite of Ishikawa~yama, and columbite in the pegmatite of 
Ishikawa-~yama and Yamano-0, at. the northern foot of Mount Tsukuba (Rrovince of | 


Hitachi). 


“Madea scar.s— Various tantalun minerals, including columbite, more or less 
tantaliferous, have been reported in different parts of Madagascar, where they are 
found ‘especially in association with peor Ore? at Ampangabe. 


According to Lacroix,80/ acueaerhe fs found tithberyl, columbite, 
struverite, and monazite in pegmatite at Ampangabe, -It occurs in rectangular prisms 
"some centimeters long in groups with roughly parallel axes. An analysis made by 
M. Pisani gives columbium oxide 34.80 per cent and tantalum oxide 8.90 per cent. 
Fergusonit 81/ 4s found in pegmatite between Tamatave and Beforona. An analysis of 
Me Pisani places the columbium oxide at 50.10 and the tantalum oxide at zero. Ila~ 
croix cl betafite, also,as follows382 


Under the name of blomstrencite, a mineral wes described, which 
occurs with rose feldspar in pegmatite at Ambolotara, near Betafo. Later the 
name of betafite was given to this mineral, and another mineral was called 
blomstrandite, which igs found in octahedra, 4 centimeters in greatest dimen- 
gion, in red earth with beryl, black tourmaline, almandite, magnetite, and 

cyrtolite at Tongafend. It is found also in pegmatites at Antandrokomby, 

‘Tsilaisina, Maharitra, Antsongombato, end in large eryerers at Manendrika, 
near Antanamalaza. 


Me Pisani! ahalysis gives columbivm oxide as 223.30 oneal and tantalum oxide 4s 
28.50 per cent. The seme author 85/ reports semarskite in small quantity in pegua- 
tite with beryl, almandite, BAENECt Os and other ninerals at Manendrika, a specimen 


79/ Sato - Denzo, Sotie Minerals Containg the Rarer Elemente: Proc. 3d PanPacific 
Sci. Congr., Tokyo, 1926, volel,1928, Pps 865—866. Chem. Abs., vole 23, Now 19, 
Obb, 10,°1920,.p.°4650. 

80/ Lacroix, A., Mineralogie de la France et de ses colonies, vol.5, om 1910, Pec. 

81/ Lacroix, A., Work cited, vol. 4, pp. 608—609 

82/ Lacroix, 4., Work cited, vol. 4, pp. 612-613; vol. 5, pp. 72, 73, and 92. 

83/ Lacroix, A., Work eaten vole 5, Dpe 69~70. | 
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of which when analyzed by Me ‘Pisani gave 43.60 per cent of columbium oxide end ll. 15 
per cent of tantalum oxide. Lacroix has also identified samiresite at Samiresy, . 
southwest of Lake Tritriva, where it occurs in a red earth resulting from the de~ 
comosition of a pegmatite, and where it is associated with brown zircon, euxenite, 
bismuth ”bismuthite, and prromormhite. Pisani's — gives = 80 per cent 
columbium oxide and 3.70 per cent tantalom oxide.84 a 


Ungemach 85/ gives crystallographic descriptions of. minerals of pegmatite - 
origin, among which are striverite, euxenite, ani columbite. 86 


Namaqualand (Africa). Tantalum and coluibium were first discovered in 
Nemaqualand (German Sduthwest Africa) in'dusust, 1911, when specimens of columbite 
and tantalite from’ the Richtersveid and other ports of Namaqualand were identified. 
Since 1911 numerous occurrentes have been discovered in the vegmtites of the 
smite area, and a large amount of prospecting has been donee The minerals are 
associated with lithiun, bisrmth, and maiganesés "The proportion of tantalum to 
columblum varies very consi dex cably and is roughly indicated by the specific gravity - 
of the mineral, the highest gravity coinciding with the largest proportion of tan- 
talun. The heaviest specimen exemined had a gravity of 7.65 and was found to be 
mnganotantalite, containing 82e4 per cent of combined oxides of tantalum and col- 
wbiunes It is likely that the amount of tantalum oxide in this specimen would be 
over 80 per cent, Another specimen (part of a very large crystal) had a specific 
gravity of 6285 and contained 8252 oe cent of the combined oxides. When the | 
gravity ig as low as 5.4, very little tantalum is presente © « It is likely that 
imertant alluvial depesits will be ‘discovered. in eee since the mineral is 
very heavy and does not weather easily ."82/ 


¢ 


é 


‘The South African rates and Geiseetiae Journal , 88/ in 1929 said that 
there were possibilitics of the production of tantalite from.the pegmatites of 
Jonaqualand, which have been shown to contain massive beryl, suggesting that if 
in the course of. beryl mining any. appreciable ouantity of tantalite ia ee recovered 
it will find a market at good pricese ; | 


i ones (Europe) .~Columbite vas first discovered in Norway in 1879, when 
a good crystal from the vegmatites at, Annerod, in Smalenene,. was sent to the minera 
collection of the university and subsequently identified as columbite by Jameson, 89/ 
rho says that later investigations. proved that in, the ee in Smalenens so also 


84/ Lacroix, A., Worl cited, poe 7172s 

85/ Ungemach, He, Contribution a la ninérlogie ‘de Madagascar: Bull. B0Ce frangaise | 
Mine, vole 39, 1916, ppe 5m386 | 

86/ Mineralogical Society of London, Mineral’ Avstractet Supplenent Mineral. Mag. 
and JOUre, vole Ly Nos. lel2, 192c@25,” De 269. 

87/ Versfeld, Wm., The Base Metal Resources of ‘the Union of South Africas S. A. 
Dept. of Mines and Ind. Mem. Now 1, 1919, 107 ppe © 

3¢/ South African Mining and Engineering Journal, Money and Mines. A Tantalite 
Possibility: vol. 40, Pt. I, No. 1969, June 22, 1929, De Se 

39/ Brozzer, We C., Bemerlcungen tiber die elmzelor Mineral specias’ Ger sudnorvegischen 
granitischen Pegmatitganges 1. Niobate, Tantalate, Titanate und Titanoniobate 
(Janeso—Columbit--Niobit)’: Videnskabe-Selskabet Skrifter, Math.—Naturv. 
Klasse 1906, Noe 6, Kristiania, 1906, p. 536 
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in Valer (ecst of Moss) and in Rade and Ryggee columbite is one of the most easily . 
accessible of minerals? that in other districts it appears to be relatively sparse~. 
ly distzituted with the. granite Pegnet or The locations of the best Imow of 

the Hox testes deposits are as followst2 . | 


le ena. in Valer, east of Moss 13. Berg (%), in Rade 
2e Ocezardssletten, in Valer 14e Elvestad 
3e Xjaersund, in Valer 15. Karlshus 
Le pEeeetets Island of Faeo, in 16. Halvorsroa 
. Vandasjo 17. Starengen | 
5e Island of Oxeno, in Rade | 18. Lundeby 
6. Hugzenacskilen, in Rygze, south of 19. Skato, Sanokedal, Bamle (in the 
| Vancsj@ | neighborhood of Kragero) 
7. Grevsrud, in parish of Rygge 20e Ramskjaer, Sondeled, 1 near 
8, Hullings’.as,in parish of Rygzo . Bisor 
9, Sameja, in parish of Rygze 21. Baseland 
10. <Aveno, bet:een the fiords of 22. Rostol, near Arendal 
- Kraksted end Kure | Loe Kristiansand (neighborhood of)” 
ll F¥uelevik, near the fiord of 24, Havas Bruch, Eftevand 
Kraksted 25. Hittero 


Le. HOFODe near Aler 


Brgeger gives crystallographic mace: ons and analyses of columbites 24/ 
in adcition he discusses fully the fergusonite,2< samarsiite,93/ euxenite, and 
polychrase 94/ of the same regions in Norway. Supplementary notes on fergusonite, 
ilménorutile, columbite interwoven with samarskite, euxenite, and priorite (new 
analysis), a continuetion of the work of Brggger in 1906, are published by Jakob. 
Schetolig.25/ The new fields are aaa from the _— quarries = tne pera 
of ayers Saetersdalene 


Rhodesia (Africa) .—The South African Mining and Sie sina z ournal96/ - 
reported as follows? 


fhere is quite a smll "boom" on in tantalite as the result af: 
American inquiries, and a deal of pegging has taicen place in the vicinity of 
_ the wellekmom ebonite and tantalum claimse The properties ovmed by the 
Rhodesian Tantalum Syndicate and Mr. A. J. A. Miller are under option, and. 
development worl: is proceedinge An unusual and very interesting tantalite 
discovery has been mace on the Conwar blocks. The tantalite has been foun 
90/ Broe:er, We Ce,Work cited, ppe 53-596 | ; 
9l/ Brésger, W. Co,Work cited, poe 59-81. 
92/ Brosger, We Ceo, Wor's cited, pp. 31~38. 
93/ Brogger, We C.,Work cited, Pde 138-1526 
94/ Broezer, We Ce,Work cited, poe 82497. 7 
95/ Schetelig, Jakob, Erednzungen zu Band I, Niobate, Tantelate, itanate and 
Fitano-wniobate, PPe 139~148 ‘ 
96/ South African Mining and Engineering Journal, ‘Fin in the Fort Victoria District: 
fol. 40, Bt. I, May 18, ae Pe enki. 7 ;  & 
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. 4in-reef$ the reef ; ‘is from @ to 15 Seqt wide, and in sections carries up to IO per 
cent of tantalites An. analysis of*the concentraté recovered by a-small trial 
crushing gives: tantalum pentoxide, 69.25 per cents columbium pentoxide, 3.50 per . 
cent? silica, 4.40 per cent: .stannic oxide, 33 per cent3 ferrous oxide, 4.01 per 
cents alumina, 1.03 per cert, manzarious oxide, 12095 per cent; lime, 2.54 per cents 
mgnesia, 1.82 per cent. Samples of these soncenttat ds submitted to American buyers 


resulted in an offer.of $1 per pound containing Tan050 


In 1911 F. Sinclair~Ross pecoenined tentlite in the Victoria tin field, 
mich lies halfway between Mara Hill and Ioanoenfontein, in the Ndanga districte 
(for the geology of the Victoria tin field, sec footnote reference bolow.2?/) 
The tantalite lies in the sheet. of trubblo? formad by the disintegration of a highly 
nartzose permatite, ungreisonized, but in «tha imnediate vicinity ,of bodiog of 
cassitcritc~boaring lepidolito grcisen." For ivrthor description of the occurrence, 
see article by bier aa © from which the preceding quotatian and the following ex~ 


are are taken’ - 


. = ‘The density values of. the Victoria envarise ‘eenetaened in conjunction 
swith the resolts- of. blowpipe tests suggest. that the mineral is of varying 
- composition somewhere near’ the tantalite- end of the columbite~tantalite series, 
that is, an appreciably stanniferous tantalite cataningabout 65 to 70 per cent 
of tantalum oxide (Tao05) and not much more than 10 to-12 per cent of colum 
‘biun oxide (CbeC5). The. highest value (7.301) obtained in two instances is 
that a MEnEenOne Dera ve ees ; ie ee 


- The, associated minerals detected include mabeea exteriorly inten 
grown, fine pearly~lust ered whitish mica, also slightly intergrowm, and ine 
conspicusus crystalline crusts and pockets of a brown pyrochlore, tending to 
be limited to what were free surfaces of the tantalite aggregates but partly 

- intergromme » » The tantalite is virtually free: from inclusions. In one 
specimen parallel intergrowth and embedded grains of an unidentified mineral 


occurred at the core of a radiated Lump. see | 


SY 


| Monnel1 99/ says that the tentalite from this locality has the peculiarity 
of containing’ a considerable amount of combined tin oxide, and that this has proved a 
stumbling block in the way of market? ing the oré. A Government publication of Southern 
Hodesia reports the production ‘of 1 stort - ‘ton of tantalum, valued at L71, in 1926, 
as the full amount. produced to date .100/ Northern Rhodesian official publications 


Waufe, 


Salisbury, 191]. » 31-38. 
38/ Zealley, Ae. EB. Ve; wrotes on: Newly Recorded Rhodesian iineralsi Proce Rhodesian 


Sti, Assoc. vol. 16, “he 2, June, 1917— May, 1918, Bulavayo, 1917, DDe 20-23, 
99/ Mennell, F. P., The Steel Hardening Group. of Metales Rhodesia Resources 


“Comittee, Bulawayo, 1921, per l24.. 
lo0fRhodesia Chamber of Commerce, Report of Executive Committe on Output: of Gold 


ps other Hetals and Minerals for the Month. of December, ii Bulawayo, 1920. 
7 EDS oe a Se See a er oe re ae 


He Be, neared of the Directer, Geological Survey o Southern. Rhodesia, 
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- Zealley 101/ refers to bentniite (discovered in'1916) 43 miles southwest 
of Odzi Siding, Makoni district, blowpipe tests of which indicate that the minera 
is probably manganotantalite free from tungsten and tine He describes, a180, 102 
microlite of the lithia greisen bodies at Odzi, in the neighborhood of which tin 
stone and another tantelum mineral occur, although they are not actually associated 
with ite A more detailed description of the tantalite of the Odzi region is riven 
by et in an article on the geology and mineral deposits of the Umtali Gold 
Belte a , 


’ Bussia (Europe) Cernik 104/ describes fergusonite of the Blum mine, 
Timen Mountains, of the Urals. Specimens showed the associated minerals to be 
samarskite, ilmonvrutilo, tourmaline, perhaps malacon, and two undetermined minerals 
intergrown with the semarskite. Analysis gave 47,12 per cent naopa pentoxide and 
5010 per cent tantlum pentoxide.205 


_  &, Walther 106/ described a bright greyish yellow crystalline powder, con- 
sisting of 98.5 per ceht of tantalum, about 1.5 per cent of columbiwm, with 0.001 
per cent of manganese. The specific gravity of the substance, which was obtained 
in a gold dust found in the Ural Mountains, is 9. Walther said that this substance 
may be considered native tantalum, and that there is no other record about the 
occurrence of native columbium or native tantalun»10?/ | _ 


Russia (Asia) eA small quantity (a few dekazrams) of native tantalum fron 
the Altai Mountains wes taken from the Gollection of a deceased mining director. 
At about the same time a specimen of tantalum from an undefined gol qwoshing locality 
in the Urals was found under similar circumstances. W. von John 108/ sayss 


The Altai tantalum contains gold, from a slight trace to 0.0095 per cent, 
but no trace of manganese, tin, and niobium could be detecteds the latter three 
have been found in the Ural tantalum. fhe average percentage of tantalum is 98-99 
per cent. The average measurement of the crystals is about 0,1 mm., and the cry~ 
stals are of the regular system, ®s in the Ural tantalum. The hardness (between 6 
and 7) and the specific eravity (11.2) are the same. 


- 


ee : Asia). Columbite occurs in rtz veins near Darmenlar 109f 
101/ Zealley, A. BE. Ve, Work cited, pope 22623. 
102/ Zealley, 4. EH. Ve, Work cited, pp. 20-21. 

103/ Zealley, A. BE. Ve, Note on the Geology and Mineral Daeesits of the Umtali 
Gold Belts Southern Rhodesia Geol. Survey, Short Rept. 2, 1918, pps Gute 
104/ Cernik, G P., La consistence chimique d'une a, de la fergusonite d'Oural: 

Bull. Acad. Scie Russie, vol. 15, sere 6, 1921, ppe 419-424, 

105/ Mineralogical Society of London, Mineralogical Abstracts: Mineral, Mage and 
Joure, VOle 2, Nose lel2, 1923~25, pe 405. | 

106/ Walther, P., Nature, Sept. 16, 1909,.pe 335s. oo 

107/ DaseGupta, Hem Chandra, Indien Mineral Pacis Rept. of the Indian Ree: 
for the Cultivation of Science and Proc. of the Science Convention for the 
Year 1918, Calcutta, 1920, pe 165. 

108/ Von John, W., Native Tantalumé Nature, vole 83, London, June 2, I910, Ps 5986 

109/ DeLeunay, Le, La Geologie et les riches minerales de 1l!Asie, Paris, 1911, 
De 657 « 
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Sweden (Europe) e— Gahn and Berzelius 110/ describe a laree number of °° 
minerals from Finbo, including yttrocerite, casciterite carrying 2.4 ver cent 
tantalua oxide, and tantalite carrying 16.75 per cent tin oxide. They describe also 
tantalum from Broddho, carrying 6.12 per cent WO3 and 8.40 per cent Sn0o. 


Union of Scuth Afsicae~- Little more than specimens have been discovered 
in the Union of South Afrida, though, according to the South African Mining and 
Engineering Journal,iil/ an appreciable sum has been spent in looking for signs of 
an economic denosit in Southwest Africa (a mandate of the Union), specimens from 
which have intrigued mineral brokers, exporters, anc others. However, Government 
reports 112/ indicate that the only production in Southwest Africa was that of 0.3 
long ton in 1928. However, Holman 113/ says that orders for the mineral were 
accepted in 1927. Fresh discoveries of very high-grade ore were reported in 1928. 
Samples submitted were remarkable for their lov content of columbium, It was 
stated that 5 tons monthly of material containing over 65 ner cent of tantalum oxide 
(Taos) could be gvaranteed and that crders were being made by cables A firm offer 
from London for a trial shipment at 2s. a pound, ceief. Eurove, had not been 
accepted by Decaunber, 1929. A price of ls. 9d. per pound, on a basis of 65 per cent, 
was made for shipment, via Walfish Bey, but no deliveries were made. 


Wagner 114/ mentions columbite at Dawib (Southwest Africa) as being one 
of the constituents of the pegmatites, which are generally muscovite~bearing. | 
Pisar 115/ reports tantalite in crystals and crystalline masses, up. to three~fourths 
inch in diameter, in the Karib district, at Donkerhoek, 33 miles east-southeast of 
Jackalswatere Reunigz 116/ describes pegmatites with tantalum, niobium, end rare 
earths, with tantalite, columbite, and blomstrandite. 


IMPORTS AND EXPORTS 


_ Phere were no. imvorts of tantalum or tantalum ores recorded in 1918, 1919, 

1922, or 1924¢ In 1920 there were imported 60 pounds of ferroatléyss (tantalum), 

valued at $54: and in 1921, 1,229 pounds of ferroalloys (tantalum) valued at $788, 

and 6,785 pounds of steel-herdening ores (tantalua), valued at $1,327. Beginning ~ 
with 1923, the classification is "Ores of ferroalloving metals (tantolum)" and the -: 

110/ Gehn, Je Gottlieb, and Berzelius, J., Untersuchungen einiger in der Nahe von 
Fahlun gefundenen Fossilient Jour. Chem. Ph., Schweigger, Dre J. S. Ce, vol. 
16, 1816, pe O4le | | 7 | 

111/ South African Mining and Engineering Journal, Tantalite in Southwest Africa: 
fol. 38, Bt.I2, Jane 7, 1928, pe 502-5 | | 

1l2/ Totten, Ralph J., (Amevican consul general, Cape Town), Mineral Production of 
the Southwest African Protectorate in 1928: Consular Rept., May 29, 1929, 
Bureau of Mines Foreign File 5952. | 

113/ Holman, Tantalum: Min. Jour..., vol. 168, No. 4927, London, Jan. 25, 1930, p.10. 

114/ Wagner, P. A., Geology and Mineral Industry of Southwest Africas: Memoir No, 7, 
Geol, Survey of the Union of South Africa, Pretoria, 1916, 9. 41. 

115/ Pisar, Charles J., (American consul, Cape Town), Mineral Resources and Industzy » 
in the Mandate Territory of Southwest Africa: Consular Repte, Sept. 18,°1922, | 
Consular File No, 4849. : + ae ed . : | 

116/ Reunig, E., Pognatite unc Porndttniinerelien in Sudwestafrika. #tschr. Krist., 
vole 58, Leipzig, 1923, pne, 448-459. an is 
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figureg are as followss | SO 


1925 5,022 1,347 
1926 350 - 149 
1927 15,119 - 20,012 
1928 S 


1929 15,250 19,418 


Export statistics are not ave. ‘lable, but ‘producere have reported ship 


ments to Europe in various yearse 


CONSUME TION 


_ Without adequate import and export fizures, it is difficult. even to- 
suggest probabilities for the future tantalum market or to interpret the past. at 
all accurately. It is known that most of the domestic production. has bdéen shipped 


'.: to England and Germany and that quantities of Australian ore, which jis of a higher 
grade then the American ore, are shipped to the United States. The production table 


(p..14) shows that in 1922 there was a definite increase. in home production and that 
in 1928 procuction waa 34 timos.that of 1927, It was in 1922 that’ the manufacture 
of electrolytic rectifiers (in which tant:lum was used) began, and it was in 1927 
that the Bishop Coe, at Mtivern, Pa., began miking use of tantalum ‘in laboratory 
equipments; but how och either incustry affected the a nenenee in ‘Production is not 


definitely knorme A | | gee eee 
| PRICES - a 


‘In. aitetie of the South Dea ree OreS, Connolly and. enered reported as 


foltowat LY - | . 


Previous to 1928, columbite was bought for its bonealen ose content 
a dina, quotations being based on ore or concentrates containins 60 per cent 
tantalum oxide (T2005) e During part of 1928 purchasers paid. for the colu- 
bium oxide as vell as the tantalum,prices being base1 on ore or. ‘concentrates 
containing 65 per cent combined columbiwa and tantalum oxides (Cb205 and Ta205, 
For ore of tuis grade prices during the ‘sumer of 1928 were’as hizh as $30 
a unit, which is equivalent’ to $1.50 a pounde. On December 1, 1928, . prices 
were down to $13 a unit (65 cents a pound). for ore containing 60 per: cent 
tantalum oe novnsne bela; as for. ‘the colynibium roca 


The following table. indicates. prices, in 1928 and 1929, for oe bar, and 


. sheet, and a a 


Dosiestic Prices for 1928 Bud rez Uf | 


‘Broduct ap tae e ; | ae 1928 eae 1929 
. ,fantalum ore m ore (per unit of Tarde, ‘Guat: 50. per. cent Or) sce - $13 to to $20. $13 
Fantalun bar and heavy sheet (per gram) sie Soceeysen ee ease 20d «16g to 20¢ 


Powder (per STAM) . ce ssecececencenesccteetencoonseuse ene ll¢ to 12¢ 
1/ Eng. and Min. Jour ‘ ee ea, 7 | 
117/ Connolly, Joseph P., and ciee Biocehes C<,"“The Mineral Wealth of the Blacs 
Hillet S Dek., School of Minds, Byll. 16, May, 1929, pp. 255-257. 
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COLUMBIUM 


Columbium has as yet found little or no industrial application. The pro- 
perties of columbium resemble very closely those of tantalum. It is inert to near~ 
ly all chemical action and is soluble in a mixture of nitric and hydrofluoric acids. 
"In electrolytes, the metal is unidirectional. It readily absorbs gases by occlur ° 
sion and has been patented as a 'getter! in vacuum tubese It may be rolled, drawn, 
hammered, formed, or cut with ordinary working toolse It welds readily to itself | 
and other metals by the spot-welding processe However, the metal must not be sub= 
jected to any great amount of heat in the atmoschere, or it will become brittle.’ 218/ 
Nevertheless, columbium has received comparatively little attention, perhaps because 
of the difficulties in the methods available for its extraction. The adoption of 
a satisfactory method of separation would not only bring into use one more of the 
rarer metals but would bring about a cheaper production of tantalum. 


Except for about one-half ounce of metallic columbium made by Siemens in 
1906, the metallic colvabium exhibited recently by the Fansteel Products Coe 
(twelfth exposition of chenical industries) represents the bast Cy jaa consist 
ing of 25 pounds of the metal, in sheets, Mrs, rods, and wires 9 


118/ Engineering and Mining Journal, Columbium Now a Commercial Metals vol. 128, 


Noe. 16, Octe 12, 1929, Pe 5806 
119/ Engineering and Mining Journal, Work cited. 
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POSSIBLE PRODUCERS OF OR DEALERS Fis Sa haar MINERALS 


- Bakelite * Corporation, 247 Park dtex,, New Yorks N. Y. 
- Black Hills Tin Coe, Tinton, S. Dek. ,i/- 
‘Collingyood and Green, Pringle, 8. Dak, ,+/ | 
Consolidated Feldspar Co. (including the Keystond ga & Chemical Gou5: 
Keystone, &. Dak. )s Trenton,’ Ne Jey i 

Cummins, Je W., Feldspar Coe, Bath, Maine.</ 

Dakota Feldapar Cos (A. T. Roos), Rapid City, S. Dales y 

Endicott, James De, 326 Rudd St., Canon City, Colo. 

Evans, Charles, Tin Mountain lfine, Custer, S. Dak. 

Farnam, F, De, & Coe, 359 Ne Yells St., Chicago, Ill. _— 

Foote Mineral Co. (Inc.), 1609 Summer St., Philadelphia, Pa. 

General liinerals Corpofation, Suite 317=319, Mather Bldg., meahanevony De _ 
Grant, George B., Box 417, Custer, S. Dak, 

Green, L. C. Pringle, S; Dales | | 

Hamm, Be C., Eastern Mining Co., 8A Forest St., Canbridge, MaB8S.« 
‘Henault, Denis, Keystone, S. Dake 

Hoyt Mineral Corvoration, Las Tablas, i. tex. 2/ 

Kamman, Ce H., Hill City, S. Dake 

Lemmon, We. P., 106 Spring St., Johnson: a Tene’ 

Ludeke, We, 97-101 Warren St., New York, Ne Yeo © 

McGowan, Patrick J., Keystone, S. Dak. 

Mackay, Aw D., 26 Cortiandt St., New York, N. Y. 
‘Peerless Consolidated Copper Coe, Hillside, Custer County, Colo. 
Pegmatite Minerals Coo, 639 F.,Sho, Ve Wo, ixaktaghoh, De Ceo 

Scott, Oscar C., Searchlight, Neve 

Varlacoid Cheuical Cos, 15 Moore St., New York, Ne Y.2/ 

Wallace, We Ke 530 Fifth Ave., New York, We Ye 

Werdelin, oo 1120 Fifth St., Denver, Colo. 


1/ Reported procuction to the Bureau of Mines in 1928 (repérts for 1929 not 
yet received). 

2/ Indicated uoon replies to a questionnaire sent out by the Eureau of Mines taat 
it either produced or intended to produce ores,» 
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BUYERS OF. TANTALUM-COLUMBIUM MINERALS 
Pomestic 


ie | IY 


Bishop & Cos, Malvern, Pas, 


Fansteel Products. Co.,. liorth Chicago, . Ill. 


Harris Engineering Cos,-Los ranch Caliz, 


Fore. 


“Los Angeles, Calife | 


.Molybderun - Corporation: of ages Empire Blde., Pittsbureh, Pae 
“Pfaltz & Bauer (Inc,»), 300 Pearl St., Wey York, Ne Yo 


Philipp Bros. (Ince), Woolworth Bldg., New York, Ne Ye _ 
Varlacoid,. Chemicals Coe, 15 itfoore St., Nev York, Ne Ye 


- Foreign 


Georze Ge Blackwell Sons: & Co. (Ltde), The Albany, P. 0. Box 22, 
Liverpool, England. (Purchaser of the oreo) 


| Guthrie & Co. (Ltd.j, Accrington, Lancashire, aaron (Manufacturer 


of apparatus in ductile tantalun,} 
Hermann Essinz & Cos, Kleine Weinbergstrasse Ry Wiesbaden, Germanys 
Siemens & Halske A~G, eben Totecabure, Germeny. (Manufacturer of apvara- 
- tus in ductile tantalum)) 


. 1/ According to the Industrial Australian and Mining Standard, 
this company is the only large consumer in England of tantalite ore, 
which it uses for the manufacture of ferrotantalumniobium alloy. It 
has purchased from Western Australia between 50 and 100 tons of ore, 
having approximately 80 per cent of tantalic acids it has purchased 
imcortant quantities from other countries far removed from Australia 
and has regular shipments coming forward at prices varying from L200 
to L320 per tone ‘The company desires ore reasonably free from tin and 
asks for a statement of the approximate percentage of niobic acid in 
the ore, if any exists. The basis for buying is the analysis made by 
Dr. George Tate, of Liverpool, an expert analyst of tantalum ore. 
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Toe following list of publications is given merely to suggest a few 
recent developments in metallurgy, chemistry, and related matters. 


Andrieux, L. Current articles worth noting; the preparation and properties 
of the borides of tantalum and columbium. Compt. rend., Dec. 30, 1929, 
ppe 1279@1281. (In French.) | 

Armstrong, Percy A. E. Iron Alloy. U. S. Patent 1,687,486, Oct. 16, 1928, 
Chem. Abs., vole O35 Noe a Janes 10, 1929, Pe 88e 

Concerns an alloy resistant to scaling at elevated temperatures, | 

« Ferrous alloys containing chromium and tantalum. Ue S. Patent 
1,711,484, May 7, 1929. Chem. Abs., vole 23, Noe 13, July 10, 1929, ped204 
Concerns @ rust, heat, and acid resisting alloy, suitable for cutlery, 
valves, etce — 

Austin, Miner M., and Balke, Clarence W. (To Fansteel Products Co.) Apparatus 
for removing carbon and gases from tantalum wires U. S. Patent 1,683,481, 
Oct. Lay 1928. Chem. ADSe, vol. Qo, NOe Ls Jane 10, 1929, P. 896 

Ballze, Clarence W., Metals of the tungsten and tantalum groupse Ind. and Eng. 
‘Cheme, vol. ol; Noe ll, NOoVe, 1929, PV-« 1002-1007. 

Bruderus, Stahlwerke Rochling, and Kropf, Alfred. Refractory materiale Ger- 
man Patent 469,433, Dece 19, 1926.6 Chem. Abs., vole 23, Noe 7, April 10, 
1929, Pe 173526 

States that tantalum powder, which may contain up to 10 per cent impurity, 
is mixed with graphite in the proportions 3.2 with the use of a binder, e.¢ 
pitch or molasses. The mixture is molded under pressure, dried at 300~5000 
and heated at 2000-30009, The molded piece may be given a coating of gra- 
phite before heating. The products may be used as electroresistance heat- 
ers or for making crucibles, furnace linings, etCe 

" " Chemical Age (London). Some inventions of the months electrolytic extraction 

:; of metalse Vol. 21, ilo. 545, Dece 7, 1929, Pe Se 

' Drouot, He Recent progress in metallurey. Tech. moderne, Vol. 20, 1928, 
pp» 857-861. Chem. Abse, vole 25, Now 5, March 10, 1929, pe 1086. 

Corrpares high and low freouency induction furnaces, describes rolling 
mills of great capacity, states that the properties of - .w&ferrous metals 
are greatly altered when extreme purity is attained, and Giscusses the prop: 
erties of Be and Ta and their possible usese 

Grossg,Aristid D. The analytical chemistry of element 91, ekatantalum and its 
difference from tantalum. Jour. An. Chem. Soce, vol. 52, Noe 5, May, 1930, 
PPe 1742-1747. | | 

Heinrich, Fr., and Petzold, F. Tantalum in chemical apparatuses Chem Fabrik, 
1928, De 689- Jour, Soce Cheme Inde Abs., Febe 1, 1929, pe 996 Foote- 
prints, vole 2, Noe 1, 1929, pe Sle 

Hidnert, Peter. Thermal espansion of tantalum. Bureau of Standards Research 
Paper Noe 62, reprinted from Bureau of Standards Journal of Research, vole 
2, May, 1929. 

Gives data on the linear thermal expansion of three samples of worked and 
annealed tantalum over various temperature ranges between -190 and 500° C. 
A summary of available data by previous observers on the thermal expansion 
of tantalum is included. 
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Krishnaswami, Ke. R. Prenaration of tantalum pontabromide. Nature, vol. 122, 
1928, Pe 845e Cheme Abse, vole 23, Noe 3, Foebe 10, 1929, pe 5726 

Kropf, Alfred. Alloys. Swiss Patent 127,586, Jan. 15, 1927. Chem. Abs., vol. 
23, Noe 5, March 10, 1929, pe 1103. 

Marden, John W., and Rich, Malcolm N. (Fo Westinghouse Lamp Co.) Rare Metals. 
U. S. Patent 1,728,941, Septe 24, 1929. U. S. Patent 1,728,941, Sept. 24, 
1929. Cheme Abs., vol. 23, Noe 21, Nove 10, 1929, pe 51506 

McLennan, Je Ce, and Durnford, A. Me I. Ae We The Zeeman effect for the spec- 
trum of tantaluit. Cheme Abse, VOle 23, Noe 1, Jane 10, 1929, Pe 38e 

RemyeStahlwerke Stahl Schmidt & Co. Ges. Alloy Steel for "highspeed" tools. 
British Patent -289,990, Feb. 28, 1927. Chem. Abs., vole 23, Now 4, Feb. 

20, 1929, pe 813. 

Specifies an: alloy steel containing 17 per cent W, 5 per cent Cr, 1.5 per 
cent V, 7 per cent Ta, and 0.9 per cent C, with or without 2 per cent Mo. 
Schoeller, W. R., and Jahn, C. A new method ‘or the separation of small quan- 
tities of tantalum and niobium from titanium. Analyst, Cambridge, England, 

Vole 54, 1929, DPe 320~3266 : 

, and Waterhouse, E. F. Investigations into the analytical chemistry 
of tantalum, columbium, and their mineral associates; XTII, Nev method for 
the separation of zirconiim and hafnium from tantalum and columbium,. 
Analyst, Cambridge, England, vole 53, 1928, pope 515—@520. Cheme Abse, vol, 
23, Noe Ls Jane LO, 1929, Pe 556 

Schumacher, Earle E. (To Western Electric Co.) Therminnic cathode. U. S. 
Patent 1,700,454, Jane 29, 1929-6 

Sears, George W. Critical studies of the fusion of rere metal ores; III, De~ 
termiyation of tantalum and colvmbiume Joure Am. Cheme S0ce, vole 51, Now 
1, Jan, 1929, pps 122~129. 

Spitzin, Victor I,, and Kashtanov, Le. Chemistry af tantalum. Z. Anorg. allgem. 
Cheme Vole 182, nae PPe 207~227— Cheme Abse, vole Lo, Nove 20, 1929, 

Pe 5425. 

Strock,.Le We, and Tlcena, H. S. Use of tantalum as cathode for electrodeposi- 
tion of coppere Am. HElectrochem.e Soc., Sept., 1929. Chem. and Ind., vol. 
48, Noe 43, London, Octe 25, 19296 
Deals with the possibility of using tantalum instead of platinum as the 

_ cathode material in the eleétroanalytical deposition of copper from nitrice 
sulphuric acid solutions. 

_.___» Some inventions of the months electrolytic extraction of metals, 
Cheme Ave, vol. Rls Noe 545, Londo, Doce 73 1929, De 43-6 

Van Liempt, Johannes 4. (fo General Electric Cos) Unicrystalline filaments of 
refractory metals such as tungsten. U. S. Patent 1,728, al Sept. 17, 1929, 
Chena. &bs., vole 23, Noe 21, Nove 10, 192°, pe 5150. 

Westinghouse Lamp Co. (United States) Production de metaux rarese U. S. Pate 
ent 1,728,941. Dem. 19 Fev. 1927. Chimie & Industrie (Frence), vol. 23, 
Noe 2, Feb., 1930, Pe 3725 

Yntema, L. F. The separation of columbium and tantalum by electrolytic hydro~ 
lysis. Trans. Am. Electrochem. Soc., vol. 55 ‘Cp reprint), Noe 8, 1929, 3 
Ppe Chem. Abs., Vole 23, Noe 13, July 10, 1929, pe 31790 
Deals with the incomplete separation of Cb and Ta that is effected by mak~ 
ing a solution of the mixed salts the electrolyte in the anode compartment 
of an electrolytic celle The separation depends on the precipitation of the 
insoluble columbic and &santalic acids at the different H-ion concentrations 
produced during the course of the electrolysis. 
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